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(54) Title: BICYCLIC DERIVATIVE, PROCESS FOR PRODUCING THE SAME, AND USE 
(54)^^(;)««i: -iStt^^f*. ^(OSiS,^fcc^i;fflii 



I— fl 

OS (V) 

^ (57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R''' represents substituted C6.10 aryK ^ic.; 
1^ represents a single bond, Ci.^ alk>'l, -CH2O-, etc.; X and Y arc the same or different and each represents optionally substituted 
nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z» represents nitrogen or CH; W represents a single bond, 
O oxygen, etc.; and Q represents an optionally substituted C6.10 aryl or optionally substituted aromatic heterocyclic group) or a salt of 
^ the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
O containing the heterocyclic compound or salt. 
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mmm 

g^#c^^av>4^:f- ifHER2MeK (Human EGF Receptor-2 : 
+f-i'X>:^ 2 3 2#1 6 4 4-1 646^->?, 1 9 8 6*^) (i, 

a#:©HER2®eK^raT-5tn:#5&«^t)nTVi^o IP-^, iaHER2Jn:#:T* 

(He r c e p t i n (mW : -fiS^ hyT.yX'^-:^) TbK 
H E R 2 i^l^^MO^&'^fCffl nx -g, o 

m\zmux^^Mm^(D-mi^m^MiA^<mm-^nx\^^^o 

fl^D, mi&%nibX^<. HER2BI$ffffi^Wr§lsm<i:LT+5>PST#<5 
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2 



(1) -jfeitCV) 




W— Q 



(V) 



-CH2O-. -OCH2-> -CHjS-, -SCH2-> -CHg-CHa-tfc 

(2) -ist^m) 



CN> N02> NHax NHCOR> NHCONHR. NHSO2R, SO2R. C 

OOH. COOR. CONHR> CONH2. CF3. CF3O. gM^tlTV^T 

_jT;u+;1'»> -CH2O-. -0CH2-. -CH2S-, -scH2-> -ch 
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to ] TS^n-S^b^ti^^ctt^©^ ; 

(3) X^fc«X^>6^*«^$nTViTt>J;Vi^^li^Tafe^fIIB (1) i^V^L 

5 (4) mmo^t^m; 

(4) Y^fc^Y^i^t^mM^TSbSMIB (1) ;5:Vib (5) IBmoft-g-i^ ; 

( 5 ) Z *fcJi Z ''•f)^^mm^X*$>^mW. ( i ) ;5:Vi L ( 6 ) ffimoo^bi-g-^; ; 

(6) R'\ R'''^rcitR'''-fymmnrzC^.,oT^J-)l^T$):bmtE 
(1) ti^^^V (7) IBm^^b'&tl ; 

10 (7) -m^mi) 



Ci_e 7;i/=^;i/*> -CHgO-, -OCH2-> -CHgS-. -SCH2-, 
15 -CH2-CH2-S;t«-CH = CH-^. R JiTK^l^?, WJfe^tlTViT'b 

J: c 1 _ 6 $ tiT t^T ct c 6 _ J 0 7 u ^ $ n 

20 (8) -^5^(VIII) 



Ci_5 7;Wl'S> -CHgO-. -OCH2-, -CHgS-. -SCH2-, 
25 -CH2-CH2-^;fc«-CH=CH-*. WMi^^. i?^J^^, g^M^* 




W— Q (VII) 
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(9) -IS^(IX) 



y>M^> OH. CN. NOg. NHj. NHCOR, NHCONHR, NHSO 
2R. SOgR^ COOH. COOR, CONHR, CONHg. CF3, CF3O. 

j^i^^. Ci_8T;W1-«. -CH2O-. -0CH2-. -CH2S-. -scH 

2-. -CH2-CH2-*JtJ*-CH=CH-^, R2«7jc^M^. Slfe^nTVV 
«Sil^ tlT T J: C 6 _ 1 0 7 U -^P*^ n WT t> i; 

(1 0) -«gs:a) 



20. i^^. R^ R^ R^ R«43ctr>'R^«l^-^fe^W<j:oT, 7K*M^, AO 
^r>lg^, OH> CN, NO2. NHg. NHCOR, NHCONHR. NHSO 
2R> SOgR. COOH. CGOR. CONHR, CONHg. CFa^ CF3O. 

sJ^$nTViTt)j;ViCi_j7;v4^;p». ^^-^nxi^^xh^i^^c i.tTJvu^i^ 

* t) L < ^ tiT ViT J: C 1 _g 7 n ^ v - ^ (iP^T S 
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{iCi_67;wi/», C3_8S/^o7;w^s*fc^^C6-loTU->'^*^^ T^\t 

Ci_sT;W1/S> -CH2O-. -OCHg-^ -CH2S-, -SCH 
2-. -CH2-CH2-^fc(i-CH=CH-^. WMi^i^'&^fcM^M^^, 

(11) W^i)mi^^r$>mm (9) ^fc« (10) IB^CDib^tl^fctt^© 

m; 

10 (12) T»*5.i:r;W'';J>^*#iS^T*^H&tB (9) ^Tcit (10) IBic©<t;^tf^ 

(13) R^*fe«R«7!>^*7jc^lg^JM^©S-efe§WIB (9) (10) Ei^ 

(14) -is^5;(xi) 



Cit'^', R^^itimm^. Au^'ym^. oh. cn> NOg. nh^. nhco 

R, NHCONHR, NHSOgR. SOgR. COOH. COOR, CONHR> 

C0NH2. CF3, CF3O. «^$nTiiT'fej:viCi_g7;i/^;i/*> m^-^n 
7U-;i/a&, Tnmig-&> Ci_6 7;i/^ji/«> -CH2O-, -ocHg-, - 

CH2S-, -SCH2-> -CH2-CH2-*7^cti-CH=CH-^, m(il;&^ 

. t)J;ViC3_8v^o7)W^»sfe«gm$nTViT^)a:vi^imm«^^ Q«fi 
25 nx J; c 6 - 1 0 7 u -)i/»^ nx v^T ck if^i^^mmmm 



15 
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(15) Q\ QK Q\ Q*^rcitQi)mm-^nrzc,.:,oy^^-}^^'^^^> 

5 (1 6) mm (1) rSi^^L (l 5) IHi^Ofb-^tl^ypH^^^i^; 
(1 7) MIB (1) (1 6) tBi^^b-^t/^^^-T-SEm^Ktl ; 

(1 8) 



15 C— W-Q* (II) 

mmmm^^hT^mM^. qk q\ Q^:^^zSQ^itm-'^rcimrsi^x. 7m 
MT, mm-^nxi^^xh^^^m-^mitTi^m^. mm-^nxv^x^^\,^i^mmm 

(19) HER2MewMTa5-&Huia (17) mm(DmMM^ : 

(20) • ^mMX$>^mm (17) fBifeCDESmiil&tl ; 

25 (2 1) mti^m. MiLmm. mm^rc}tm3§^x$)^mB (20) mm.<Dmmu 
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(2 2) m%mmzi^hx. mm (d m^v (i6) tmoit^^^^nm^ 
(2 3) piMtit^LT. mw. (1) m^L (16) mmoit^i^^^mm^ 

5 (2 4) HER2MeiJp©J^J^M3i«yS:J6.©ttit3 (1) m>L (16) |3«© 
(2 5) • ?&«^|giif §feje)©Hf(fB (1) ;5;t.iL. (16) mmo^it. 

10 (2 6) ISfB (1) 7a:Vib (1 6) fS«©^b^t»t*T3S^J<h&m^^fe'a-T;&§ 
; 

(2 7) filB (1) ys.\^^L (16) fS^©-fb^t;<i:^:f— tmt^S'Ji^ia^'&t:) 

(2 8) mm (1) (16) mm(Dih^mt-ts)u^>mmmtt:m3i^^t> 

15 itT;5:'5gm ; 

(2 9) *;l'^>li}*^J;J»tLH-RHIifi!^-e^SMiB (2 8) l3«©Em ; 
(3 0) LH-RHiil5^/&tLH-RH7rf-X hTfe-SME (2 9) IBm®M 

(3 1) LH-RH7rf-Xh;&^^UaL-7°Pl/'J>^fctt^©:feT'^^HtiiB (3 

20 0) mmcomm 

(3 2) m%wim\znhT, mm (d 75:t^L- (i 6) is^cDjk^^&w^ss 

(3 3) nfHlljtifc^bT, mm (1) /cCV^L- (16) IBifecDik'&il^cDW^iMi 
25 ^iSi;^i* ; 

(3 4) t^)v^ymmnifii.Yi-R\immnxh^mm (33) la^©^^; 

(3 5) LH-RHii0^55|tLH-RH7rf-XhT^-5tlrl5 (34) IB®©>^ 
(3 6) l.H-RH7:i-Xhi)^^)=L--:fuV^)y^.tc\t^(DmXh^mm (3 
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5) mm<D:^m ; 

(3 7) moimMn^mzm^ (d ^^v^l (le) sit®<b'&ti0*^*i£ 

5 -ijr-jimmm^mmr^mz. m^mmzmLx. mu (d rsii^^v (le) 

(3 9) nunmm. ate^ji^. mmmm. m^mm^^xs/^rc\tu 
-"^-immm^mmLTcmz. m%W}m\z^vx. mm (d u^^v (le) 

10 (4 0) 5^n'»^^-if?:ffi$f S^J^Mjtt-^;'cfie)®t&tB (1) ta^^l^ (1 

6) IBic©{b^tl©^ffl 
(4 1) -1^(111) 



^^bTKi^*^, x:^^zSY\m-'i^rz}t-i^f3i^x. m^-^nx\^>xh^^^^mm 

20 C— W-q' (IV) 

^xSQ^'^m-^tzumfsi'DX. Tj^mm.^. m^-^nx\^^xh^r^^m^^i\^7i^^ 
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tl^^<o ] T*$n§'ft:'&t/=bb<tl^©:i:^fctt^<D7°D H^^^/^^^^Wt- 
'SH E R 2 geS]l$ij^j75: ^HMf -S. 

10 

□ tf;k n-:/5^;K -rv^^^Jk sec-:/5^;K tert-:/5^;k n-^>5^;K 
;k 1, i-5^^5^;1/>^5^;k 2. 2-i?;'^5';i/y5^;k 3, 3-5^^5^;i/75=-;i/> 

7U;k i-yoA-;K 2-^5^;i/-i -7'D^x;k i-yT--;k 2-y 

X-;k 3-7*x-;k 2-X5^;l/- 1 -7*xx;k 2-^5";i/-2 -T'xXJk 
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3-;<5^;i/-2-y-T--;k i-^>x-;k 2-^>t--jk 3-^>x-;k 
7)V^-)i'mtLX\t. m^\fJi^:=-)V. l-7*olf-;K 2-7°Dtfn;k 

i-:f^:=-)V. 2-:/9^-;k 3-yg^-;k i-A>5^-;k 2-^>5=-r:jk 
3-a>5^-;k 4-'^>5^-;k 2-a^^v-;k 

;k '>^57DA>5^;k ->i^PA^->;K >'i>.DA7'^;K i^^u:t^^)V. zy^ 
a J - c 3 _ 9 ^7 D T;i/+;i/l^j^tffl s. , 

r>'i?PT;i/'5r-;i/^j a:bT«> Mx.ff2->'^nA>7">- i-^;k 3 

— r;k 1 -'>:5?d:::^5^>- 1 — f;k i -i/^PA>x>- i —f;!/ 

^© c 3_ 6 v'l!? D t;i/^ - jws^j&tffi e> . 

vx > - 1 - c 4 _ 6 V ^ p 7 > >?xx;i/X ^5{)?ffl e ti ^ » 

< « c 6 ^mmmh7mmf3: Exh^, 

7>NU;k TXU-M 7x:^>hU;k 7x:M/x;k 7;P:tkx;k -f> 
^•fex;k t*7xxi/x;k '\:/i$?'U-;k 7±i-y^u=.)vmx$>r). ^xh 
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7x-;k 2-i-y=^)v. i-7>hU;K 2-7>h^)j\^m^^ 

:^79=•;k 7>hU;k 7Xl/-;k 7x:h>hU;k 7x:M/-;K 7;i':tl/ 

10 -r^iJ^'-fe-Jk tf7xzi^-;k ^7'i$^m;k 7-ti-y^u=-)V^i!$> 
D, 4'Tfe7x-;k l-::^7a^;k 2-:^75^Jk l-7>hU;k 2-7> 

R'\ R'=T^$n^ r^ij$tifcC6_io7U-ji/»j (DC6_io:?'U-;i/*<hLT 

D> A#:6?)(cM^Tn«x M^J^7xz:;k ^>^i^-;k -f >x:^;k :^75^ 
;i/?^j:^;^>^fflVie>n, tt«Tfe7x-;k i-:^75^;k 2—ry^}mM^h\,^o 
Q', Q^ Q\ Q\ R"T^:^tl§ Tgi^^nTViT'fe.iViJit^^j^fbTK^Sj ©HI 

R", R', R^T^^n-S rg^^nTViTfeJzViCa-sS/^^PTJl/^^^l/Sj , R". 

R"Tr^$ti-5 rs^$tifcC3_8>'iJ7D7;i/^;i/aj :fej;o^'RT^$n^ rcg. 
25 8>'iJ'P7;i/=^^;i/Sj ®C3_8'>^P7;wi'StL.Tti, «?y^t^vi:7D7°Ph°;k 

v^P:/5^;k v'^P^>^;k S/^a^^rS/Jk v^P^y^^Jk >'^'P:t^ 
R'trS^^n^ rttJfe$nTViT'bJ;ViCi_6 7;i'^;i/Sj :fea;t;RT^$ns 
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-rv:^ntf;k n--f9-)V. sec- tert-:/5^;k n— ^> 

V, R\ RS R', R', R''T^$n-5 TC i_4 7;U4^;i/SJ :BJ;lXR'MC*5tt§ 

:/Dtf;K n-y9^;k -fV7*?-;K sec-y5^;K tert-":/5^;i'WffiVi?,n, 
R\ RS RS RS R^ R^^T^^n^ rCi_4T;l/n+>'Sj *5cfcr)^^R'SC^5tj-§ 

rsm$nfcC6-io:^'J-;i'»:fei;tKS^$nfcC3_8>'t57 07;i/=^^jw»j ©s 

^^^-v-, ^y7°n5j^4^i/> n-y>^'>, -I'yyh^^v-. sec-T'h^v', tert->^ 

R», R*, RS RS R^ R^'T^^n^ PC i_47;wn=^>'-:^;w5j?x;i/»j 43j:r;t 
^V^i^tiM^-z.)],. xh^->;^f;i/fc;K yD/j^^v;^;i/fc;K -ryyo>3^ 

\\ R*. RS R^ R'T^^n^ rCi_47>'l^^^>>'^^'>»J *5J:i;R'S'i3Jt 
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R». R*. R', R^ R^'T^^tl-S rAoy>M^J *5j;Z/R" Tfi^ 

$ n;^c c 6 - 1 0 7 >j -;i/S*5 J; t/gM $ c 3 _ 8 s/^^ a 7;i/=(^;p»j (dsiis t 

5 LT© rAD/r>l^^j <i:LT«> 7<y^i^^, zir^M^^ H^^M 

#$n§2ffi©S^fflii-5;it*tT^, mTLifi. ^5^1/>. X5"l/X hU^^l/ 
xh^;<5^i/>. ^y-^^^^vy. ^^i^-p^5^i/>, ^9";i'X^i/>.x5^;i' 

15 X5^1/>. yDl:fl/>^®7;l/^l/>ST*D, $f^b<«Ci_67;i/+U>«T 

®7;i/^xl/>«T^0> ^f*L<«Ci_8 7;i'^xi/>STa&t) ; Xxxi/X 
. yntfxkx y5"xi/>, ^>5^-i/>, ^5^;ux5^xi/>^©7;i/4=^xi/> 

20 iy^u^yj-yy^ y^u^^yyym(Dyc>u7)\^^yy^i:hKi. 

n'^v<\tc^.^y!7U7}V^yymvhK) ; yi7a^n^-uy. y^u^T- 
:z.vy. y^n^y^-uy^(Dy^u7)V^::iuy^r$>y). b^lkuc^. 
8S^i^o7;i/^xi/>«WfflVie»n^„ mzttft.L<\t^^yy.j:^yy. h 
V )f>^yy:f3i^(Dc,_,7)V^yym. ifx^>, y°u^~uy. 7>xi/>^ 

25 <Z)7;i/^Xl/>Sl:-^-5. 
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14 

MiB ^2m<ommmmt7i^M^} ^m^^^tuf^r^^o M^i^mzum^itrji 

■ -CH,0-, -OCH,-, -CH=CHO-, -CHOCHj-. -CHjCHjOCH,-, -CH(CHj)CHjO-, - 
CH2CH(CHs)0-, -OCHjO-, -OCHjCHjO-, -SCHjCHiO-, -OCHjCHjS-, -SCHjCHjS-. - 
OCHjCHjCHjO-, -CHjOCHjCHj-. -CHjS-, -SCH^-, -CH=CHS-, -CHSCHj-, -CH,CHjSCHj-, 
-CH(CH3)CHjS-, -CHjCH(CH3)S-, -SCHjO-, -CHjSCHjCHr, -CH^NH-, -NHCHj-, - 

10 CHNHCHr, -CHjCH2NHCHr. -CH (CH3) CHjNH-, -CHjCH (CHj) NH-, -NHCHjO-,- 

CHjNHCHjCHj- -CHjNCCHj)-, -CHN (CH,) CHj-, -CHjCHjN (CH3) CHj-. -CH(CH,)CHjN(CH3)-. 
-CH,CH(CH3)N(CH3)- -N (CH3) CHjO-, -CH^N (CHj) CHjCH,-. -CH,N (W - 
CHNCWCHj- -CHjCHjN(CjH5)CHj-, -CH(CHj)CH2N(C^5)- -CH=CHN(CjH5)-, - 
CH2CH(CH3)N(C2H5)-, -CH=C (CH3) N (C^) -N CHjO-, -CH^N (CjHj) CHjCHj- - 

15 N(CH,)CHjS- -N(C2H5)CH2S-^^fflVi?.::.h;^)^T^S/5>^\ iin^tcPS^^n^^CVi. 
ffSL<}i-CH,0-, -OCHj-, -CH=CHO-. -CHOCH,-. -CH,CHiOCHj-. -CH(CH3)CHjO-, - 
CH,CH(CH,)0-, -OCHjO-. -OCH^CHjO-, -SCH^CHjO-, -OCHjCH^S-. -SCHjCH,S-, - 
OCHjCHjCHjO-. -CHjOCHjCH,-i^T*D, <i:0$f *b< Ji-CH,0-, -OCHj-, -CH=CHO-, 
-CHOCHj-. -CHjCHjOCHj-, -CH (CH3) CHjO-, -CH2CH(CH3)0-, -OCH^O-^Tfe^o 

20 R', Q', Q^ Q\ R", R'^ R'S R'^ R»T^$n^ rg^^nTViTfectV^lt 
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«7U;k 9"xz:;i/, b°DU;K :t^it^/u;i/> -rv^4^iJ-yujK ^7Vu;k 

2,4-:r4^1^->?7^/U;i/, l,3,4-t^-^i^7V^)M yy1f:z)W 1.2,3 
5 -^Ti^Ty'JJK 1.2.4-^7i^7yU;K 1 . 3, 4 -5^7>'7y'J;k 1. 
2,3-l>U7yU;K 1, 2.4-hU7^/U;W xh^^/U;k tfUv'JK t!U 

10 u;k ^>x-<>^v^u;k 'oy^t^^-y-^/u^K i, 2-^>y-ry:t^i^yu 
;k ^>'/^7W)W ^>VH^x;k 1. 2-^>v^'f v^7^/u;k ih- 
^>yhU7\/u;K +yu;K -rv^yujK 5/>yuxjk =^:^yjx;K 

:^y^iJ-Ux;w y^^z^=.)V. yjxjk 7*x>Jvx;K * 

;i/A^VU;k a-;^;ujj^ux;k j3-;*j;i/3i?Ux;K r-;^7>'i^4^Ux;k 7^U 
15 i^xjK 7xy^r-y-vx;K 7xy5^7>^x;k 7x:^->^x;k 7xy^it5=-< 
x;k 5^7>h^x;k 7x:^hU>^x;K 7x:^hoUx;K -r>HU>^xjK 

tl,2-A3 tiUi^Jk ^^-^^J Cl.5-A^ k°Ui^;k -fS^V Cl.2- 
b.D tr'Ji5^vx;k Ci. 2-a3 tfU5>^x;k i,2,4-h'J7yp 

20 C4.3-a.3 tfUi^;K 1.2.4-hU7Vo [4. 3 - b.] tf U ^i^x;!/^) 

25 m^m^^MMMl t\^X^^m\zm7f^-t^t. f!l;lJi:t4^v7x;K 7if 
f^vx;!/, :t^±.^:=.)l'. ^jL^~)l. tfoUv'xjl/, T-h^kFn7U;K 5^ 
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10 tmuu^^m^^^^t^^x^^o 



Q», Q«, R'S R", R'*. R'^ R'T^^ns r«tft$nTViTfe<i:Vi^3^3ISj (DM 

mmtLxit. >z^m\zj:r)mmit^-^^(D^mz^r)^m^nx\^^xhj^<mz 
20 s^$nTViT'feJ:vw5 F-r;i/» (mxii. (u* ) =n-u m^^. 

V/m mX\t. ^-C (NE' E' ' ) =N-E i^^. E, E' ^i:TS 

E' ' ti^n^ni^-^fc«S/^oT*^M^x«sm«^^-r (Ett$f*b< 

(x i i i) Sl^l^nxViT <t (/i5^:r-;i/*> (xiv) K^^tlT V^T J: 7;l/^>'I/7. 

(xvi)k^^l$tlTViTt)J;^.i5'^;^^;^/^*t-r;^^> (xvii)Sl^snTViTt)J; 

(xviii)Aoy>M^ (fiSI, y«/3^. B^m%. 
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17 



(xxii)<yv7^^-hS> Uxiu)9-^z/7^-hm. (xxiv)-r V5^:tv7 
(xxv)-hDS. (xxvi)-hDyS, (xxvii)X;i/7}s>^S^(D75>;i/ 

5 ©fiE©Si^SttS^pJig;^^g{ci;5:ViL5<@ « 1 3ffl) g 

MiasJ^StLT© r«j^$nTViTt)cJ;Vi7;wi/Sj {c::fetj-§7;i'+;i'« 

^vy^^)]^. sec-y^g^;K tert-:/9^;K n-^>^;k •i'y^>5^;K 

2. 2-v^5^;i/7>;k 3, 3-i^^5";i/::^5^;k 3. 3-i?p^5=-;pp^pe 

7;wi'^) , <£M7;i/^x;i/a (m. bfx;k 7U;i/^oC2_6 7;i/^x;i/ 
^) . f£i^7JU+x;i/S m. x5^x;k 7'pa°;1'=^;H^©C2_6 7;1/^x;1/ 

20 (M^ h^^i^:^;!//]^^;!/, xh^>':^j;i/fcji<'^©Ci_67;i/P+'>;t7;i/j}^x 

mmmmm m. tfui^xju^) Tgm$nTViTt)j:v^Ci_67;wp«*fc 
(i7v;i/» (M. 3}n;i/5;k C2_6 7;w;^3y-r;k ^>\/'r;k Apy>'fb$n 

1 -7ii>s^x;i.;*j;i/jj^-jK 1 - tfP'Ji^x;i/;^7;i/4?x;k tf^Uv'/ 

mn^mit7m& m. ^;i/yjt^uys, ^;uxh'jx;i/a, tr^Ovys. t:^ 
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z^-m. ^^^Ui^:=-)vmr£a) mm^^^^tHiiT'^. ^.n^^o^M^mm 
rcimmm^ <ommMtvx(o ^mmtixv^xh^\,^7^ , rg^^n 

2-x5^;p-i-y5^-;k 2->^5^;i.-2-::^x-;k 3->t5^ 
;i/-2-:/5r-;K 2-^>x:::;K 3-^>x-;k 4-^ 

>7^::i;K 4-^5^;1/- 3-^>7^n;K l -A^^-fenM 2-A^-fe-Jk 3 

JVStLxit. ^^^^x5^-;k i-7°otfx;k 2-7°ut:-;k 
;k 2->^5^-;k 3-f^-)V. i~^>5"-;k 2-^>5^-;k 3-^> 
5^-;k 4-^>5^-;k i-^4^vx;k 2-^^v-;k 3-^4^'>-;k 
4-^:^>/-;k 5 -^^i^-)vm<DC 2-e7)^^~)\^^mi^^^^tib^Xt^. 

^;ix. 7)v^-jmommMtLx\t. mmvrz^mmtLxo) mm-^nx 



wo 03/045929 PCT/JP02/12264 

19 



^(D^mtiih(D^m^^^z.t^^xt^o 

5/ ^ D D ^ c 3 _ 7 1? □ 7 ^ffl ^ c: a: jO^i? 

15 . t9IB»^Si:bT0 rgJfe$nTViTfeJ;Vi>'^D7;U^rn;VSj \Z^n^i^ 

^yy'-jW iy^a^^±.::i)Vm(DCs_r'yi'U7)l^::^)l^^P^^^^^tti^X^ 
' -5. Z.ZX^ m^'^tlXl^^Xh^V^iy^ U7 )V^~)V&<^m^&tLX\t. HulH 

20 tm(ommfs.h(D^m^^^z.tifixt^o 

mmm^sti^x<D rmmtnxh^xh^^mMn&i \z^\f^^mmmMtv 

m^sim^^^^t-fy^x^^. 
z^x ^^mmmmmmi thxit. m^i^y'))\^^ 5^x^jk tfaujK :t 

tf^yUM 1. 2. 3-:t=irlJ-v7yU;K 1 . 2 ; 4 -:t^1t5^7y U JU, 1,3, 
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7>'TyU;K 1. 3.4-5^7i^7yU;k 1 . 2 . 3 - h U 7^ U;k 1.2.4 

5 ^>y7^-;k -ry^>y7^-;k [b.} 5^x-;k -r>Hu;k 
y-r>Hu;k iH-i'>yyu;k ^>x-r>iS^i/'j;k '^>i/:f^ii-yu;k 
1. 2-^>y-rv:t^iJ-v''j;k ^>V5"7yu;k '^>!/tr^-;k 1.2- 
^>y-rv5^7yu;k iH-^>yhU7\/u;k 4^yu;k ^rv^^yu^k 

>^>yU-;k ^:^yu-;k .+/4^i}-U-;k 7iS^^>?-;k :^7^ue^r:Jk 
10 yu:i;k ^T-Uv'njk :^3;PAyu;k Q!-:ij;i/4^ij:^;k /3 -;t7;!/Ji^Ur:;k 
r-:^)^^^)-)]^. 7^^)iy-)V. 7xy^+i-s;-;k 7x75^7 >':n;k 7x 
:^>?-;k :7xy+iJ-5"-r-;k j-TyhV:=.)V. 7x:^hUi^-;k 7x:M- 
DU:::;k >r>KUi^-;k tfaa Cl.2-b.] t!Ui$^v'-;k tf^Vn Cl. 
5-a3 fcfU5^;k -r^iS^y Cl,2-a.3 tfU>^;k Cl.5-_a] kf 

15 U>';k -rSiS^y Cl.2-b.J tfUi57-^;-;K -fS^S^y Cl,2-a.] bfU^i^ 
:n;k l,2,4-hU7yo C4,3-a.] tfUvJk l,2.4-hU7yD C4, 

3 - b.] h° u ^v':!;!.^© 8-12 b < fS, 

-;k ^>ytr^-;k Cb.] ^:L-)vm) ^^ffli^i^c^dST^S. 

^r^^-feiS^n/k 5^x^r:;k IfDUe^njk 7^h^kHn7U;k ^'rt^xjk 
25 e'^u>';k xh^hHPtf^-;k ^;^zl^ux;k -;k hf'^^ 

tFD+y U;k 1. 2. 3.4-5^h^hKD-rv^yU;i/^0J:5HffiSBL;fc^ 
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m^MtLxo m^^nxi^^xh^^mmnMi -^^^Lx^^xhj;:^^ 

ViT*>^VWS hWJWSj ^ ^^rS mm^tlX\^^X%^^^75,pymi thX 

mm-^ mm^nx^^^xh^^^^i^mnmm^TcJitmmn^i ©gms^u 

ckvw^ H^JWSj , rBjg|$nTV:»TfeJ;Vi75>?y»j , retfe^nxviT 
mpiit. Aa<Jr>M^ (^J^frf7«y*, MM. s^Mm) . )\u^*y 

a^h^'>, 2, 2. 2- hU 7;i/:tPXh^~X hU^PP^ h^^^v, 2, 2, 

2- hu^ppxh+s/^) *5j;t)^C7_ii7;i'+;i/7'j-;u» (f!i^«o-hJU-r 

;i/-7xx;i/^) ;&^63i^^nfeBMST-Sl^^hT^iT'bJ;Vi^3iS7;Wl'» (^J^ 
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22 



5 xh^v;^j;i/7}^r:;k h U :7;i/:to^ h^i/:^j;i.7}^-;k 2, 2, 2-hU7;P 
>fDxh:^^->:^7;i/fc;K hUi^oD/h^s/;*?;!//}^-;^ 2, 2, 

;k l-:^75^;K 2-:^75^;1'^qc6-ioTU-;1/#) ^ 7y)i^^)V m. ^ 

10 >i^;k ^ai^^^^ju^oCy.io^'^Ji/:^;^ $f^L<fi7x-;i/-Ci_47;i/4 

m'^(Dm^72./mtVXJ,t. m^\tl-7'ii$^i^=^)W l-tfDU5^x;k tf 

^>5";k ^^'>;i'^®Ci_6 7;i/=^^;i/^) > 7^;i/+;u (^rj, ^>v;k 7x 
^^;i/#©C7_io7^;wi/^) . 7U-;i/ m. 7xx;k l-:^75";k 2 
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23 



:t^>9';i':t=i^>^;^;i'^x;i/^(DCi_67;i/3^>':^;i'fc;v (M7;U3^'> 
7)?x;K :/p jJ?:^ v':t>;i/3j^xjl/^© C ^ _ 3 7)\yn^-y:hJV^=-)Vm^9f-^ b 

25 t>j;Vi<sii7;u^;ua (M, ^5=-;^ x5^;k 7°pt!;k -Yvyptfjk 7'5^;k 

)\^n^i/ti)Vt-=:-)l^<DlX\^2m'km.^^tLX^\^X\i^X%^^\ ] , AP 
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V^DTi^^i/, n-y^h^v, <vyh4^>-, sec-7*h^'X tert-:/h^i/^ 

:7x^^5^;i/^^v:^7;i/jJ^ri;i/^coC7_i47^;Wl/:t^v:^;i/fcjl/^ 
($f^b<«, C6-ao7U'-;i/-Ci_47;i/3:^v'-;^j;i.z|^-;U^) 7&t0^bVi. 

LT«. MIB^SiiSiLT© r7;Hi^r>':^7;i.AH-;i.j fccfettsSJ^Xil^igl 

;k ^=^^s>;p^<z)Ci_e7;w=^^;p#) , fim.7)V^r.}v k*x;k 7U;k 

>5^;k >'^o^+>';i'^cDC3_6V^D7;i/+;i/^) , 7U-;i/ (M, 7xx 
;k i-:^75^;k 2-:^75^;^^<DC,_lo7•J-;^^) , 7^)V^)V ^ 
>>';k :7x:^5^;i/^©C7_io7^;Wk »^L<«>'xxji/-Ci_47;i'4^ 
Ji'is) , 7';-;i/7;u>5r-;i/ (m. 5;i'^©C8_io7U-;P7;i^y-;k • 
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25 



m^m\f^^z.t^^x^^^o mim7)v^)v. Mr;!/^-;^ zyi^ayjv^jv. 
5 j:<, ^(ommmtvxiit. mmomm^tvxo ^7)v^^~>i]M::i)Vi \z 

Cs_ry^n7}V^)V i/^u'fu\i)\/. i^^n^=^M zy^n^y^}V. i/ 
i|^7a/*;W\*^'r;ViLT«, mX\tl-7'\i'^V::L}Vts)V-^=.)Vs 1-tfa 

=>iy:=.)vti)\,i^-)v^^xSAmzmL7)v^)\^ y5^;K x5';i/> yoifjK 

20 . 7^;wi/ (M. ^>>^Jk 7x;^^^;i/^©C7_io7^;wu^) . 7U 
7x-;k i-:f75";k 2 -:^75";^^©C6-lo5'U-;^#) 

% UT ViT J; l/U - bf ^ ^ v'XjP* - ;i/^© 3~8M (^ff^U<J$5~6 
25 ^^nX\i^X%^\f^X)]/y r'i:^ )]^^\ (Dm.^^tLX\t. H&lfiB^SiibT© 
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26 

7'akr:tn;k tfA*n-i';i/^coCi_6 7;i/:^jy'r;k ^>y-r;p^©7->;PS:ffl 

R". K\ R«T^$n^ rsife$nTViT'bJ;ViC6-io7U-;i/Sj *3J;1>'R'\ R" 

LX^^XhJ;:vm^MtmUf3i$k<DmmfSih(D^m^^^:itf)iX^^o 

Q'. Q*, Q', Q*. R'*-e^$n^ r«i|$nTViTt)ci:Vi|g^^^{b7Km*J > R", 
R^ R»T^$n§ rtt^$nTViT*)ckViC3_85>ii7ni7;Wl/»J :fe<fcl)^R'*, 

20 R"T^$n§ m^-^nrzCs_s'^^ n7)v^)VMi ^^rnvxi^^xh^i^^^tcit 
R*-e^$ns rg|^i^nTViTfcJ;i^iCi_e7;w+;!/»j j&^#LTViT'bJ;ViS 
X. X'. Y. r, w^ w\ w^T^^n-s rsi^^nTViTfej;i/i^*ii^j d^WL 
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27 

^^^2m(D]imm^it7mMi ^^^Lx^^x%^\^m^^tLx\t. MiBtfeg 

m^rz\mmnx\^^xh^^mm^&mm^v<. mzB^L<imm-^n 
10 R'-R^i. m~x\mtsi^x. 7i^mm^^rcw\u^*>m^xm.mnx^>x 

15 Y, r:feJ:tJ?Yni^^l^^/&WSbVi, 

w> w\ w\ w, w\ w", r':fej;rxw*ni, m^-s-, 
20 7^mm^rc\tm^^nx\^^xh^\^mmn&mm^v<. #{c^fftb<«. a 

25 ^bV^o 

x'>{>^*BM$nTv^Tt)<fcv>^SiM^T* OtJio Y''=z''=g^i^^-e*s^t;'&ti*^ 
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(IXa) 





(IXb) 



wo 03/045929 



PCT/JP02/12264 



29 




Q 



2^^{C^Dl.iTJi> mziin^(D{m). (IXb), (Xa), (Xb)T^$n§'fk'&W 

mzmi^L <\t:k(D-^(v ), (iir ). (v (vr )~(xi' )x$> 
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(VI') 



_2 



N 




(VII') 



R"-f-// I (v„r) 



»2 





(IX') 



(X') 



r' 










0 
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(XI') 



5 ^mmiz^^^^x-^^ (I) ~ (XI) ^j^mv ). (Ill' ). (v ). (VI' )~ 
mx\tv^)^^)VT^y. i>ux5^;i/75x tfUv'x trnux 

Tji, m^^tTx/'^^^ym. i^)\^^^ymys.Et(Dm^m^^n^o 

ifmMt^m'^tz\-x^(Dmt7mmxh'DX-hii<. t^ymmx-^-oxh 

25 J:Vio 
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TfflViT*)j;< (mm.tLx\t. m^itit^m (o m<Dmtnm(Dh(oti:Ef)^ 

mzR}^^\z^LXh^\^^o 

Yb-g-tl (IVa-c) it. J. Med. Chem. i-y^-i-)^ :t7' 
h U-) 2 8#. 7 1 7 - 7 2 7H ( 1 9 8 5¥) 




R<COOH 



(lla) (Ilia) 




Q-B(OH)j 




' Pd " 



wo 03/045929 



PCT/JP02/12264 




Hal 




(lib) 




Hal 



" Pd " 



Q-B(OH)j 



(mmmiai) mm^nx^'^mmt^m (iia) ^, jim=fe)-fev^e.n'5r:hp 

«a^30^)-FBl>(>^?) 8B#FBl^M-r§. Xi$'y-;v4'8 or-e 

10 WWg^bVi, 

1 0 0 "C;*^ S 1 4 0 t:i?ff 5 «^F^« 1 mmf)^ e> 1 2 ^FbTTS 

20 :^M±;^*X#H^T. Q-B(OH),<h»^^^t'&<i:> (la) 



15 
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mt:^')^A. mm7i^m:^v^A. Tmiti-hv^M.. ^mitti^j^j:^. ymit 



10 mji^2a 




HWQ „ 




(IVa) da') 
M3iS2b 

x!L^^ hwq x" 



N^z^ ^Slt^i^l^ N-^z^ 

(IVb) Cb') 



(ii3ife2a) mmmi-vn^n^^t^mm)^. Rji^\z9em^^xm>mm. 
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inMm2W ll^iJCbTM3i&lbTl#e>n^^b-&tl(IVb)>0^e>ib'&tl(Ib' ) 




(Ic) 



i^9K^nx^m^f3iit^m die) ^> m'^h-^^^^n^zihomomTt^mz 
0 'C:i&> 1 0 0 t:©®iaTff o c tii^x'^^o Kj^^mmitmn so ^a-Ps^^^j^ 
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^m^i^7.nm^y. m^^^mt^mit^m Q-imitmm^wr^t. (vc) 

1 5 B#rBi3{)> hi 2mm'c$>^o ^muo m^t^m q-b (oh) , m m-f)^ h^p^pmrnm-^^ 

^m:^^)^As mt7i(>mt}^)'y^. y^miti-h^j^M.. ymiti^^j^yA. ym^t 
^v^Afs.a(DmmmM. *^vif^hux5^;i^7^x if'jpyuao^mm.^ 

jJ^JWA, V^uu:f^^yn.ii) ^\zMm-^^^ :^»&^frT. AayXbtiR^- 
Hal .hS^&^-frSJltfcJ;?), 'fb'&ife (Ic) .d^#e>ns. rjgSj tLTtt, M 

^^^^ ^^':^^U'^A, Mi?7K^:^hU'>A. i^m*U':7A> m^im^^y^OK. 

imA'c&V^y^K. im.WLi^^^'OK. TK^^b^U^^A. 7K*'fb:^h'J'^A:*5:f© 
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5^;^75y-l.3-i^^5^;^^;^t Kp-i,3.2-i^Tif*7.3}^u> (bemp) . bempm 

my3:E(D^m^&. m^^^n^c m mm (Dammit, it^m (vc) 
im^-m<D^mwit. it^m (vc) i^Mznu ^i*ju~io^:;k 




R2-Hal 



(Id) 



i3^)^h.. mm7i^mti')^h.. im^^-rv^}^^. im^ti^)^h. jm-fbiJ^u 
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38 

a , 5f#:^^{b7K^^ ^>if h;i'X>?ia . 75 h*« 

10 tfRj-Hal ^:S/i&$-&§C^:lCj;0. it-^m (Id) ;{>^#e>n§. ri|[*J ibT«. 

A, 7K^^:^ h U '^7A, 7Kj|^« U A. TKir^biS' U A, 7K3!l<b:^hU>^Ani: 
^5Vi{ihUX5^;i/75X tfUv'X 2-tert->^5^;i'-r5/-2- 
>^X5^;i/75y-l,3->'/5F;i/^;i/t: Ho-l,3,2->'71f*:X3jNU> (BEMP) . 

(vc* ) it;Hc^u 1 ^ 1 0 s^su<«, ^ 1 ^ 3 
feSo j\u^ymt\-Yi^\ (o^mWi^. it-^m (Vc' ) mi=i:JV 

20 m'v$)^o 
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^m-^Hx^^mM^^ (lie) R}t^\z»m^^^f3i^mm. m^\th)v 

m m^i ommm^t. it^^ die) i^mzmv. *?)2t;i/~2 o^;k ^ 
(ppE) ^mwLm^ib-hmT^. $>^\^^\t:^^ >7.)i^>m^m'^um 



Mm 6 
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40 




ffi^nx^nTtg/^fbi^fe (lie) ^mz»m^^^m^mm. mxit. x 
K r;^»j o^mWit. it.'^minc) i^Mznh. *?j 2 ^ 2 o 
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jLTsf-jv (PPE) fpmwvni-^^^Mmt^^ s^v:^«/^5'>7.;^>}^>m'^'« 

< « 1 0 0 "C^J^ 6. 1 4 0 ■CTfT-? ^*«"e#^o SiSNprsIJi 1 NfFbIA^ e> 1 2 ^f^ 

10' ^4)'#J?^tc:J:DiWi-rs (R) ^^rz\t (S) #:|::^J-il'r§;ii:;&5T#S. 

yt^m^:fy^J^ m. CHIRALPAK AD, ^^-^Mh 

j^^\zm-^ht£h^7s.ym. TmMiznhx. ^mM^m\^^xh 

^fc. umm<Dm^:^mtLx\i. ^Mi^'j>^^rcJ,t'ttnzmcrc:^m-f)m 
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42 

(I) m\zmm^^^m. m-^mmm\zmt. m.yt. m7i(,6^m^^m^vxi\: 

^t! (I) mizmtt^^t^m. nmm^z^y)M7mmm^m:ii'Xit^f^ 
(I) m\zmtt^it^m^^>Do it^m n) m<Dya\iyy^tLx\t. it 

(!)• ^©7lcm»;0«7'>;Wb, 7;i'4^;Wb, D^S?<b. f55if<t;$nfc{b^tj 
m. it^m (I) ^©*g?«dt7-t5^JWb, h-TMb. yDAy-r;i"fb. 
trAD-i';i-rb> ;^i^'>-;U^, ^'v'UJWb, 7y:=.)]^it. z^:<^)l75.y ^f^^JV 
ti)Vt-:=-Mf^nrci\:,^<^m -.it^^ (i) ^©;^;i/7}^^->;i/«;{»txX7";Hb> 
75 Kib^nfdb^ti (M, {b^ti (I) #©;^j;i/jJ^^->;i/S/&tx5^;i/xx5^;i/ 
^b, 7x-;uxx^;Wb. :^;u#=^v^5^;i/X7.'7^;Wb, i?p^^;i/75yp^5^;i' 
xxT-;Wb> tfA*o-r;i/:t^'>>^5^;wx7.x;i/<b. xh4^>/;j!j;i^7j^x;i/:t^'>x 
^)VJL7.'r)V^. 7^Ui^;i/xxx;Wb^ (5-p^g^;i/-2-::j-4^y- 1, 3- 

x5^;i/X7.T-;Hb, p<^;i/75 H^fb^nfc^b-^ti^) ; ^;^>^'fflVie.n§o ;ine 

^rc. it^m (I) ^©:/nH^^yi^«. jxmmmi gso^fj rE^iaoM 

'fb'&l^ (I) ^«'fbT'5'b©T^^Tt><tVi. 

Tt>cfcv\ ■^^\z. ^^p^\zifs.\,^L^n^io^\,^yf^mmt:m-r^7b^. ems 

:^mM^i)^^it^m (I) ^%V< t^^©JS^fc«^©y □ H ^ y ^ (e^T^ 

:^mm(D{t'^^^rz\t^mm\zi!)^i!}^^it^mt9^m't^m^T()^$>^) 5"pv 
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B\z\t. mf3i^uz^y:^i-'-^mmmmz^^mmmmfLmm(Dm&Tf)^^^n 

':^^7.v}zvx^mmm\z\mvx^<Dm'&^mm'r^^t. ^rcfmm\z. m 
\z^y)m^thx^uy y^^-^^mmt ^z.t^ ^^t? , 

m. mm. mmm. ^mm: -f-mm. ^m. mmm. mmm. nmmm. 
mmmmm. m^mmm. mm. mmm. mmm. i^^i^m. ^"smm. m 
m. mm,m. &.mm. jfiiM, m^vy/m. wMm^m. mmm. ^mm. 
skwmm. mmmm. mmm. ^hwmm. tit->>mm. AiDSfciEar^ 

£) > 77^a~Ai&mmm<m. naMm^ m. mmm:^s^n^m(D^-&\zth 
U'osk^m^. mmo^mmzthrsioM's^^. :^^zsmmmi^mmm\zthti: 
•5«if^75:a . ^^)ix^mm (Hiymmt^E) fsi^om'^^mmmmiz 
^^^BizMr^^±r^n^rcitmmtbxm\,^^:it^ix^:bo 

mik^mmizMt^^m^rcitfhmmt vxm ;i t%x^^. 

^mm<Dit^m\,t. m. mz%m.-- miimm. mm. nm. mm. i^mm. ± 
mmta^cD^m • mmo^tcMtfimMtLx^Mx^,^. 

miztmLz>^mmj:atm^Lxm%mm m. \ih. o-^. ^^y. x. m. 
"yvv. -?^7.. i^ij-:?, -^^^ \znhxmmm.^mtvxm\'^^^t 
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>S!^> mR. m\H. w.mn. mM^nmrn^. mmM. mm(Di&iiL 
miLmm^m'::>mm (^a4o;5:viL8 0kg) \zmm\thxmQ^^r 

^m^. m^\tlBO. 5~1 0 Omg/kg#:tt, if SL< « 1 B 1 ~ 5 Om 

g/kg#:a, $e)OTSb<fi 1 a 1~2 5mg/kg#fiT*^. d©*^ 

15 iBim^rcit2^3m\z^^fxn-^-t^^ti)n'^^o 

mu mmtnEomi^nm ; t^Tc^ti^uym. Bm]fs,^(DmvtmmtLxm 
n^rz\t^\Fmnmzn-¥-r^z.tfitx^^, 
m^mzff^-^n^mi^tLxit. mmmutiyxmm-^tix^^^^m^m$> 
20 ^i^mmmi^mmmi^^^n. ^Mnm^z^^if^mmm. mnm. m^m. m 
mm ; m.^mm\z^i-ymm. mmmmi mmmu mmim. mmm. mm 

mMfsi^(DmMmam^m^^^z.thX'^^c 
mm](D^m^mtLx\t. mx\t^m. air, D-"7>-h-;k 
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x^;Hi;UP-X, h Hn4^i^:/Ptr;i/t:;UP-x;^^®^7jcm:»-^;5:<J:dtffi 

xl — ;i/;^i:^>^ffliie>ti^o 

mm\o)^Mtimtbxit. A°^:t+v^mwxxx;u^^ ^pp 
m±miz^bxmno. 1-95% (w/w) .^^-^-^^^inz^o. '^mzm 
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15 )V^7.hu-M ^nnh^J7:=-±V>. mm^\^u^>'':/uyx^n>. mm. 
xxhi/y-;K -jT^xh'jyx yf^/vvhO-». ^n^v^oix :^;u^n+ 

>?'j:a:) , in:7>Kny> (^J, y)l^^}^. \iti)V^^\^. x;i/3^5 HT^j:^) > 

mM'ey^mm m. 9^^:^^^jy. T'wKxyax ^^^^j^i/x hu 
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10 ts-/^9->. v'T.y^^^X SJ^y^^^X :^iS^7°^5^>, rt^it'jy^^X 
^e>:ti5'7:t7.7T-h^ l:g?7>'>i5'HX 5-FU^m^J (^fij> 7;i/:e-0 

':7^v';k x:y7-;i^, uft, Y^yy)V^)-Jy. :^7;i/^7-;k l^uy^}d 

UbfX X5x7-;K 7;U^^lfX yAi^rS'lfX t H □^>/;ij;i/A'5 h\ 
^>h;^iS'5"X tfUM/+i^A> >fH^i-^7U>^X 5 h^T^X ^7^7 

'j>. jynh.T.^yi^Eifim^^ibn^o 
mM7^y)V\iyy. ^\iy)V\iyy. iimxH;niv>. 
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m ^^^mmM (brm) j tvx\t. mx^t. if>-A*x-;k ^U7.^>. 
5 -yVy-(yy. vy^-yy. ^^:=.:f^^7.. -(y^-yx.uy. ^y-^-u-(^ 

mri^mti^mm-^n^m'f-ti^m^^^ibti. ^iif^mz^t. (o egf, (epidermal 

growth factor) ^rc\t^tltmnmzm~(DfB^^^t^m m. EGF. A 

u^vy (HER2U;^/>H) . (2) ^ y^ya.^) y^tcit^ntmnmiz 

15 l^-C^fe^Wr-StlS C^J> -Ov-n-Ui^. IGF (insulin-like growth 
factor) -Ix IGF-2?5:^) , (3) FGF (fibroblast growth factor) S 

rzit^ntmnrnzm-omii^mr^^n m. i^ttFGF, issttFGF,. 

KGF (keratinocyte growth factor) . FGF-1 O-fSiii) , (4) ^<Di&(Dm 
JISifJlH^ C^J. CSF (colony stimulating factor) . EPO 
20 (erythropoietin) , IL— 2 (interIeukin-2) . N G F (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF/3 
(transforming growth factor /3) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) fSiE^ fS,Ei)^hVf^tl^o 

25 ^mi^x$>nui^-fy^ys.^h(Dx^^xhJ;:<. M,i^mz\t. egf^^#:, /\u 

^^)y^mW (HER 2) , -r>S^i'J>^##:, IGY^^W. FGF^##:- 
h^X^yX-r:/ (A— fe7» Herceptin (MU) :HER2ta#:) , ^y)Vm 
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^-^^-^ Gleevec ) . -(Uy^ (Iressa (^5^^) : 

ZD1839) , ^y^z^-^y (Cetuximab) ifSiEiimf^n^, 

-©M^j®^4f^, (2) ■^%^(r^^^mmmmmt.mmzm\'^\.^%^^ 

^S'J^{cM^fcLxT#e,n§ 2a©M©|WI-^#MS§T©^rail^^V^T©S 
(4) *^0^0'f[:-&'-^,hM»i:^SiJ^tM^JfbLTf#e>tl'5 2ffi©M^J 

©M7S:^^«s§T©isiB#^#. (5) ifmm\^-^mmmmmttim^\zm. 
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LT, mnmxit^mam mm. urn. \z^±\z^^r^:i 

^^^M<^^^M(Dmm\zmi^^^nxhj^i^mm^mz^^-^n^mi$itLTit. 
ttimbrci^mm(Dmmm.^mzmm'^n^%(Dtmm<Dh<D^^m-r^cti!)^r 

^^m(DmmMiz^n^:$i^BM<Di\:.^i^tmmi^t(Dm^mt. 
':>xmmr^f)^. rn'Mmm^mzMLxmo. o i^^cv^li o omm%. m^b 

<imo. IJ^V^LS Oll»%, ^6iZiif^h<imo. 575:Lib2 0«»%@ 

^mmmMiz^n^mMmo^^mu. mmoMm^z^-oxmrnr^m. 
m^m±mzMLxmo. oi?^j:i.iLiooa*%, 0^L<\mo. ir^ii,^ 

^^m(DmmMizm^ui^m(DmiMm<D^mmit. mM(Dmm\z^r:>xmm 
r^^^. mnmrn^mzMLx^iysi^^LdB. 9 9ms%. B^L<mio 

cn^commit. mmxmizi5\,>xm'^-'m\z^^^^n^^i^^jkM:^miz^ 
m^it. ^^m(Dit^i^^rz\mmmmt. ^mm m. y^-> (iween) s 

0 (Th^xmy~1±m. ^m) . HCO 60 (B^^^tl)l^Xn) . t^OJi^U 
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^X5^;k ^^;PA^-<>, 7°Ptf;i.A'^^>, -^>s^;i.T;i.r3-;i. 

:y-f-> 8 0, y;i.Dx^:/i> f6 8. ±)Ua~-7.7±y^-hy^U'- 
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y)im\tLxu. m^it^miSAm. ±)vu-7.mmi^. E:n-;i.a'&^> r 

mn^-^mmm\z^m-r^i}\ mif3iE(Dmm^^mM\z^mt^(DTbm^ v 
^\ mzma^^mM^m^vh\ 
15 #ffl»«> mmommizmi^xmmvrcnmtr^zif^^x^^o 

&.y\z. :^mMoit'^i^^rcJ,mmm<^(Dmmm^x^t(Dmmz-D\,^xMcW 
miz^-^o 

20 M\z\t^B.mmmx\ty^J;:Ul)r\j^jmm^^^-^^X%J;ii^\ 
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mMM\tpHmm^\(Dmm\z^ D2~i2»*b<ji2.5~8.o \zmMt^ 
mmnt^mmo)^t^^^rc\mF^m^tdfm\z^K)^M.mm^x\ty^^zf 

mmizmM.ffo z: t-^^x-^^. 

muMymmtmur^m^^ < . i^rcm^^oi^mmtrnmizrct^imi^m 
m, itjBE»M»;^ ^<&ff 5 zt\z^io &m\t vxmr^ ^ t^^xt^o 
^^^T^miw. m^it 1 0 0 1 2 1 x^o^wx 5 s o ^Mmam^ 

•^^\z^m^miik-¥mmthxmmx^^^z>\z. mm<Dmmi^^ii-^Lrcm 

^n^L<imf^-^x^>'^mtia(D-A0^^^u^^^\z^:^Lxi^x^\,\ 
25 m^^fs^m^MtLxits m^ui^xsizn'&mimm^^zsx.07.'7>\^- 

:Ji^^-}V]^^(DFD&CylV-2^f3i<bn^ZFD&CUy H 4 0 -^Jjj: «i: ® F D 
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m-^7^^y^mtvx\t. Mmmi-hvoj^. -f^>i^w^m. i^^uy^^^h 

5 tlS. 

mm\z\m'^mo. i~^5oa»%, 9f^L<mo. i^msomrnxo 

^-^mi5^(Dm. ^r)^^v<\m2jf--m5j^0m\z (7K\z) *%0j©{b^ 
10 jvfia) -p. Qmn\zxni^nxim^{y6 o^si^mz. m^vK^tirsi^^vs 

o^m\z. ■^^\zU^\^<\tif3i\^^Li o^m\z^^ir^n^\Hmmm\i!)^ 

mmmmM<DmM±mzMr^^mm\t. ^io~^9 9iia%. »sb<« 
15 u >mmi^(Dmm±mzMr^^^m\tO'^m3 oms%t^^. m^i^^j^m^j 

0 . 0 1 1 0 mm%. if S L< «*5 1 5 M 

20 ^:^^j-^'-(DmM±mzM'r^^-^m\t. mo. i^msommx. m^v<\t 

1 0 2 5 ^;^M©^^J^^«-r §^W*tt*?J 0 . 1 ~ 

*i^Bj©#ffl^j(D^^»^s, *%Bj(7){b^tioa^, ¥i^> 3e^. ^jj^> 
0kg) -A^fco, as, *^i9©'fb'&<^*5iWffl^tjtbT, ^n^'ni 

B*?I0. 0 0 0 Omg/kg, 0^V<\tmO. 0 1 -15 1 0 0 mg/kg, <kD 

ifftU<«i^O. 1~*?J1 0 Omg/kgs t^t>nt^O. l~*«J5 0mg/k 
g^. m^Xh^i^l. 5~*«)3 Omg/kg^l B llEl*^e>icIlI{3^i^ttTMS-§^$ 
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^a. n^mm. mm. mmmio^m. mm. mm. m%^^(D 
mai^^m^W}'^ 1 kgi^m$>rzi)mo. 001-200 omg, ?f*b<«^ 

0.0 1-5 0 0mg, $e.iC0tL<«, ^0. 1~1 0 0mgS^Ti&0> 
10. n^ii^l B l~4lHl(C^ttT^#T'So 

15 #ffl^tl^g:#Lfc^l^^~3BIJ^I^, $fSL<«l 0^~ 

00 1-2 0 Omg/kg<£MPS-^b> S^l 5^^{C^P^#M?!iJ{cW$n 
fc*^Bj©{b^tl *«J0. 0 0 5-1 0 Omg/k 1 BmtVxmn^^-r^, 

25 (2) r>>^^-5r>~»ll /5:^^ffi(^i^#jE{b^i^^, (3) jte«^, 

(4) mmmm. (5) ^i^i^^, (6) u-if-mm. (?) ijciti^-^sfej^j: 
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m^^M(Dm.±. MMM (Disease-Free Survival) <om^> m^^^\f^\tm^ 

(Drctbo)mu-')-mm. T^/mmnu m^i^^^yno^^. (iii)^iii^w 
wp. ^=E^u\d>mmm^. Jia^ ffit^, mm. dig, ^ii/^^oi:^ 

mn^ma^^ i^n^^^t^) . m^^^ (boius, infusion, ^mi^^-k 
tr) . ky^^rsmB (bolus, infusion. mkB^^ts) , m^. mm\H^^zf^ 

^mmom\z^mM(Dmmm.m^^rcit:$^^m(Dmm\^^^-r^m^(Dmm 
thx\t. m^\t. ^mm<Dm3o^--2 4mmzim^-^ir^^th'c^^ 
^^^^t^w^om 3^^^6d-^m\zi--3Dr^^ Mzj^nx^^r^ ^ 
t'feT^^o ^<o^'D\z. ^mm<Dm\z:^mm<D\mu^m^rz\t:^^m(Dmm 

^mm(Dmz:$imm(Dmmu^mi^rc\t^^m<DmmM^^^r^m'^<Dmm 
n^r^^tit)ix^^, cKDct^ic, ^m^<DWz:^^m(ommu0^^^rz\t^ 

mmm 
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(Thin Layer Chromatography, UM^w^ h^'py ^ —) \Z^^M'^T\zfft>tl 

u me < :^)V^^mo^^-M)V^)v e o f„4 (70-230^ ^yi/ 
?£ffltifc, i^a^iiiT.^^ h;i/ CH-NMR) \mmmmthxv-hy 

;l/S/^>^fflViTB«T^^^th JMTC0400/54 (400 MHz)M^g (^fc«;tU 
T>aGeiini-200(200MHz)MM) T^II^L, Sffi^pprnT^bfeo HiSM^SJ; 
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THE 





1 

2-7$y-5-:/P^-3--hDtfU>?> (21.0 g) . m (26.9 g) , Ji^y- 
)V (150 ml) cDMJ^^tKJ^L. mm. (20 ml) <&?iTbfc, MTUT^^ ^li 
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V^Ammr^rnhX. S^i!X5^;V-5^h^fcHn77> (3:1. v/v) Tirt.fflb 
^^^^SitT, 2,3->?7^y-5-7'D^:e'Jv> (15.8 g. 

5 87 %) ^mtco 

'H NMR (CDCI3) 6 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (IH, d, J =. 
2.2 Hz), 7.69 (IH, d, J = 2.2 Hz) ppm 
IR (KBr) V 3179. 1632, 1476 cm"' 

##M 2 

10 5i?lb-'J> (23.8 g) ^^^>X)V^^>m (85 ml) izM\PL. 100 "CT mtFf3 

i)^^mi£xmm^'iirc6 commz. 2.3-v7$y-5-yD^t!Ui?> (##^i 
®{b^t») (15.8 g) 1 3-p( h^'>^m#m (12.7 g) ^uax. 100 *c-r 1 mm 

I^i?X5^;P-xh^hH07^> (3:1, v/v) TttfflD^Co *^l&7jci5fe. 
15 (MgSO^) ft, M^MJEE^Sb, ^S^MLT, 6-yDt-2-(3-p^ h^^v-^x 
x;W-lH-^.5yy[4,5-b] eys?> (21.3 g, 84 X) ;£#fc. 
'H NMR (DMSO-d,) 6 3.87 (3H, s). 7.13 (IH. d. J = 8. 6 Hz), 7.49 (IH. t, J 
= 7.8 Hz), 7.80 (IH, s). 7.82 (IH, d, J = 7.4 Hz), 8.28 (IH. s). 8.42 (IH. 
s) ppm 

20 IR (KBr) w 3103, 1489, 1264, 1233 cr' 
HPLC (220 nm) mS. 89 % (Ul^mm 2. 92 
MS (APCH. B/e) 304 (M+1) 

fs::^. mc\t&rF(D0iW\z^r)mMhrc. ' 

: CAPCELLPAKCC18UG120, S-3//in, 2.0 x 50 mm 

25 mm-.m (o.i % h^jyjv^am^^^^) , (o.i % h^Jy)\^tum^^ 
WT-feh-hu;i/) 

^^i^:Jl>h-^^i7)V:0.{iQ^ (A?0E/B^ = 90/10) , 4.00 5^ (kfmW. 
=5/95) . 5.50:9' aWBm= 5/95) , 5.51^> UW^m = 90/10) , 8.00 ^ 
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ggiS : 0. 5 m\/^ 
3 

5 ^-^u^-i'-v x-;u-iH— r 5 ^^J [4, 5-b] tr 'J -jy 

. HPLC (220 nm) mM 99 % i^mmm 2. 68 ^) 
MS (ESI+, m/e) 274 (Mil) 
4 

^-2- (2-p^ h ^e/ 7 xn;i/) -iH-r 5 ^ l/ [4. 5-b] tf U >^ > 
10 HPLC (220 nm) i^S 99 % («j#P#H 2. 67 ^) 
MS (ESH, m/e) 304 (M+1) 

6-yD^-2-(4-^ b^>'7x-;i/)-lH-f 5 ^V[4, 5-b] tf U 
HPLC (220 nm) i^g 98 « (^S^BtrsI 2. 66 :9^) 
15 MS (ESI+, m/e) 304 (M+1) 
##09 6 

2-(i, 3-^>\/5^:t^y-;i/-5-r;u)-6-yp^-iH-'r 5yi/[4, s-b] tfu -yy 

HPLC (220 nm) IfiS 95 % (Unmm 2.U^A) 
MS (ESI+, m/e) 318 (M+1) 
20 ##M7 

6-y D^:-2-[4-( h U y)V:tU}f^ h^y)y x-;U]-lH-r 5 [4, 5-b] tf U v> 
HPLC (220 nm) m&. 98 % mnmf^ 3. 64 ^) 
MS (ESI+, m/e) 358 (M+1) 
##^(1 8 

25 6-:;^Ot-2-(5->^5";U-2-5'X-;i/)-lH-'1' 5iS^V/[4, 5-b] fU 
HPLC (220 nm) 95 5K (^Jt^F^I 2. 95 ^) 
MS (ESI+, m/e) 294 (M+1) 
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2,3-i^75y-5-:/D^t!U>?> (##M 1 M^tl) (1.32 g) . S-^^PP^ 
BmWt (1.10 g) . 3l?U U>m (30 g) (DU^^^ 170 'CT 2 ^^d^^^giffc^. 

^> (3:1, v/v) TW&tBLfCo *^)i^7j<?5fe, ^it (MgSO^) ^JK^MJEE^ 
5 i^^^ii^bT> 6-:;^Pt-2-(3-i:7PP7xn;W-lH-^^i?'V^C4,5-b]tf 

U>^> (1.50 g. 69 X) ^#fc. 

'H NMR (DMSG-dj) 6 7. 59-7.62 (2H, m), 8.19-8.28 (2H, m), 8.35 (IH, s), 
8.43 (IH, s) ppm 

IR (KBr) V 3096, 1466, 1427, 957 cm"' 
10 HPLC (220 nm) MS 99 % iW^m^ZAl^) 
MS (APCI+, m/e) 308 (M+1) 

<D-:&m\zmcT&.yomm io~i3 ©-fb^tf^^-^^bfco 
##M 10 

15 6-yP^-2-[(E)-2-7xn;l/X7^-;H-lH-r 5^y[4,5-b] bf U V> 
HPLC (220 nm) 99 X (^SJ^f^RB 3. 64 ^) 
MS (APCI+, m/e) 300 (M+1) 
##«»|11 

• 6-yp^-2-(2-:^75";^)-lH-r 5:^*y[4,5-b] h!'J v> 
20 HPLC (220 nm) 100 % mWmmi.lO^) 
MS (APCI+. m/e) 324 (M+1) 
#^^12 

6-:/P ^:-2- (3-7 X y '>7 x " ;i/) -IH-'f 5 iJ^y [4, 5-b] tf U >^ > 
HPLC (220 nm) m& 85 « («^B#r^ 4. 50 ^) 
25 MS (APCI+, m/e) 366 (M+1) 
13 

2-(4-^>y-r;i^7xn;v)-6-::/p^:-iH-r 5yy[4, 5-b] t!U>^> 

HPLC (220 nm) mS. 99 X (^itl^Pa 4. 31 ^) 
MS (APCI+, m/e) 378 (M+1) 
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14 

2.3-v75/-5-:/D^tru5^> mmi i (D^t^m) (1.32 g) 1 4-^ h+ 
iyyaL-)V7-t^)v^av F (1.29 g) (DW^m^mmmx^ m x:, i.^mmn)^ 

^U^fcW:,. mx5^;i/-xh^k Fd7^> (3:1, v/v) <i:7jc{c^i^@BLfc (^ " 

(Mgso^) mm^UB'^^u ^^m^hx. 6-yD^-2-(4-^ h^'>^> 
>';w-iH-'r5^y[4,5-b]eu>^> (1.22 g, 55 «) ^mc. 

'HNMR (CDCI3) 5 3.82 (3H. s), 4.30 (2H, s), 6.90 (2H. d, J = 8.8 Hz), 
7.24 (2H, d. J = 9.2 Hz), 7.82 (IH. s). 8.10 (IH. s), 12.14 (IH, broad s) 
ppm 

IR (KBr) V 3007, 1512, 1433. 1254 cm-' 
HPLC (220 nin) i^fg 100 X (^Wmm 2.57^) 
MS (APCI+, m/e)- 318 (M+1) 

14 ®;^^(C2pi;TOT©##«Sj 15-25 (Di\^-^m^^^\^tZo 

15 ■ 

6-:/n^:-2-(7xy ^v.^5^;i/)-IH-r 5^y[4. 5-b] fcf u z^y 
HPLC (220 nm) MS 99 % (.m^mm 3. 02 ^) 
MS. (ESI+. m/e) 304 (M+1) 
16 

6-yo^-2-vi^ P^+i^lz-lH-r ^i5?'V'[4, 5-b] If U 
HPLC (220 nm) US. 96 X (^J^BtPH^ 2. 29 5^) 
MS (ESI+, m/e) 280 (M+1) 

##^J 17 

6-yo^-2-(2->i:7 0^>5^;i,X5";i/)-lH-r^i5'VC4, 5-b] t!'jv> 
HPLC (220 nm) MS 100 % {^W^f^l.n^) 
MS (ESI+. m/e) 294 (M+1) 
##M 18 

6-:/D^-2-[(7x -;|/5^^) ^J-)V]-m-'i 5 [4, S-b] tf U v> 
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HPLC (220 nm) X (^SKfl^F^ 2. 95 ^)-) 

MS (APCH-, m/e) 320 (M+1) 
##^J 19 

6-7*D^:-2-(2-7x-;i/X^;W-lH-1' ^ ^^/[4, 5-b] t: U v> 
5 HPLC (220 nm) MM 100 % (U1^mm2.62^) 
MS (APCI+. m/e) 302 (M+l) 
20 

2-^>v^;i/-6->^a^-lH-< ^i?'\/C4, 5-b] trU >?> 
HPLC (220 nm) «99 % (Um^m2.5l^) 
10 MS (APCI+. m/e) 288 (M+1) 
21 

6-:/P^-2-(3-p( h^i^^^S^jW-lH-r 5i5^V[4. 5-b] fU 
HPLC (220 nm) MS 97 X (^i^^P^ 2. 63 ^) 
MS (APCI+, m/e) 318 (M+1) 
15 ##^J22 

6-:/D^-2-(2,5->^^ h^>^^>i^Jl/)-lH-'r^iS'V[4.5-b] tf'J 
HPLC (220 nm) MS 97 X (^^I^FhI 2. 62 ^) 
MS (APCH. m/e) 348 (M+1) 
23 

20 6-:7*n^-2-(3, 4-v^ h=^^->^>>^;W-iH-r ^^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 95 X (^^^fal 2. 41 ^i-) 
MS (APCH, m/e) 348 (M+1) 
24 

6-:/P ^-2- (4-^ P o > -IH-r 5 [4, 5-b] If U v > 
25 HPLC (220 nm) MS 95 % iUW^m 2. 96 ^) 
MS (APCH, m/e) 322 (M+1) 
##M 25 

6-:/a^:-2-[(4-:? pp:7xy ^x) yf^^M-m-i 5-b] bru 

HPLC (220 nm) MS 100 X (^jt^f^ 3. 47 ^3-) 
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MS (APCH. m/e) 338 (M+1) 
##M 26 

i-y)l:tayj^-)mm (678 mg) $xh^tFD7^> (15 ml) fC^^b. 
:t4^itU;i/^DU H (0.67 g) <J: N, N-vp<5^;i/7iN;PA7^ F (10 til) ^M^kM 

^TO{'h;ux> (2iBi) $up;i. nmms.^^t^z:t\z^Y)^ 

(#%^J 1 (752 mg) ^ijp^, »j«Trl70t:, 1.5S#FBl;{)^#iii?j^c 

^> Mx^^jl^-T^h^h HP7^> (3:1, v/v) i7ic}C:J>@ab;fc (^©^. 7jc 
10 M^i N7Wb:?-hU^7AMT4'WL;fc) » Me^7m ^ii (MgS04) ^> 
mt^^mm^mV. BB^M'S^LX. 6-:/D^-2-(4-7;P:fD^>>?;|.)-lH-r$ 
iS^V[4,5-b]lfU>^>' (722 mg, 59 %) ^%tz. 

'HNMR (DMSO-d,) 8 4.20 (2H, s), 7.14 (2H. t. J = 9.0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (IH, d, J = 2.2 Hz), 8.34 (IH, d, J = 2.2 Hz) ppm 
.15 IR (KBr) V 3083, 1508, 1429, 1235 cm'' 
HPLC (220 nm) i^^ 100 % (J§mnWil.^l ^) 
MS (APCH, m/e) 306 (M+1) 

0^-:fjm\Z^ZXl^Tommii 27-42 (Dit^m^'t^htzo 
20 27 

6-:/DqE-2-(3-i:7 PD^>'>?;i/)-iH-r $i$*'v'[4, 5-b] tru -jy 

HPLC (220 nm) ^^100 % (^^NfFb? 2. 97 
MS (APCI+, m/e) 322 (M+1) 

28 

25 6-7*n^-2-(2-^PP^>i;;l.)-IH-r^i/l/[4.5-b] t°U>^> 
HPLC (220 nm) M^lOO % i^§mmmi.ll») 
MS (APCI+. m/e) 322 (M+1) 
29 

6-yp^-2-(2,4-v7JI/:tP^>i^Jl/)-lH-r5:$^y[4. 5-b]t:U-;^> 
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HPLC (220 mn) ^^99 X mnmfMl.U^) 
MS (APCI+, Di/e) 324 (M+1) 

30 

6-7*P ^-2- (3, i-i^^ D O ^ > -IH-f ^ [4, 5-b] h" U > 
5 HPLC (220 nm) US. 99 X (^Jt^r^ 3. 32 ^) 
MS (APCI+, m/e) 358 (M+1) 
31 

6-:7'Dt-2-[4-( b U 7;i/:tD;^5^;0^>>';i/]-lH-i' [4. 5-b3 tf U 
HPLC (220 nm) US. 98 (UW^f^ 3. 23 5>) 
10 MS (APCH, m/e) 356 (M+1) 
32 

6-::^p4-2-[4-( h U :7;i/:tn^ h^-y)^>>>M-m-^ ^^'/li, 5-b] t!U 

HPLC (220 ni) 99 « (^jt^r^l 3. 27 5)-) 
MS (APCH, m/e) 372 (M+1) 
15 ##M33 

6-^0^:-2-(4-r:V □^>v';i/)-lH-r [4, 5-b] tf U P> 
HPLC (220 nm) 99 % iUW^m 2. 86 ^) 
MS (APCH, m/e) 333 (M+1) 
##^J 34 

20 6-7'D^-2-(4-p^5^;W^>>?;W-lH-r ^iS^V'U, 5-b] tf U S>> 
HPLC (220 ni) iiS6^ 100 % (^^^F^2.84^) 
MS (APCH, m/e) 302 (M+1) 
##M 35 

2- [ (1 , r - 1: 7 X - ;U) -4-f -6-7* n ^-IH-r S [4, 5-b] U > 

25 HPLC (220 nm) mS 97 X (^JtBtF^I 3. 38 ^) 
MS (APCH, m/e) 364 (M+1) 
##^J 36 

6-:/P^-2-(2-:^7^;W^5";0-lH-'l' $i5^\/[4. 5-b] tf' J 
HPLC (220 nm) 99 X (^Jt^r^l 3. 17 ^) 
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MS (APCI+, m/e) 338 (M+1) 

##M 37 

2-(i, 3-^>y v:t=^v-;W5-< ;pp<5^;i/)-6-yo^-iH-^ 5 5-b] tru i> 
y 

5 HPLC (220 nm) 99 % (^jfHtM 2. 66 ^) 
MS (APCH. m/e) 332 (M+1) 

•##M38 

6-:/D^-2-(3.4, 5- h U ^ Y^=y^y-y)V)-m-^ 5 iS7V[4, 5-b] tf U 
HPLC (220 nm) US 84 % (^^^l^f^ 2. 67 ^) 
10 MS (APCH, m/e) 378 (M+1) 
##^J 39 

6-:/D^-2-(2-5^X-;l/p<5^;l/)-lH-1' 5^^y[4, 5-b] tfU v'V 
HPLC (220 nm) ISfiJt 100 % (^jt^f^l 2. 58 4)-) 
MS (APCH, m/e) 294 (M+1) 
15 ##^J40 

6-:;^D^-2-[(i-^5";wiH->f > H-;w3-r;W ;^5^;w-ih-< 5iS^^/[4. 5-b] tf u 

HPLC (220 nm) IfiS 99 « (^i$^M 2. 93 ^) 
MS (APCH. m/e) 341 (M+1) 
20 41 

6-:/D^:-2-[2-(3.4->?^ l>^>'7x-Jl/)X5^;W-lH-r 5 rS'VW. 5-b] t!Ui^> 
HPLC (220 nm) ^S 100 % (ffi^^Fel 2. 58 ^» 
MS (APCH, m/e) 362 (M+1) 
##M42 

25 6->^D^-2-[4-(/^;i/5=-:t) ^>>^;W-lH-< 5 ^'Jik, 5-b] tf U v> 
HPLC (220 nm) MS 100 « («^^Fb^ 3. 00 i^) 
MS (APCH. m/e) 334 (M+1) 

43 
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Si?^l2-'J> (2.84 g) *^i$'>;^;l/7|>>® (10 ml) \zmX. 100 "CT 1 

•d^^M'iixmm'^^fco ::(Dmmz. 2 75/-4-:/D^7xy-;w (1.88 g) t 

tT&ns-m^^'m (1.48 g) ^m^. 100 vx^i.^mmfj^'^m^rA Kmu"^'^ 

5 (3:1. v/v) xmmVTzo WtSl^m (MgS04) ^iK^Mffi 

^^■^> (1 : 3. v/v) -e^ai-r§ia5>^j)^jEaiiSbT#e,n^i^^^ji]iiLT, 

5-r^D^r-2-[(E)-2-7x-;i/XT--;|/]^>V^:t^r+|-^/-;i/ (966 mg, 32 %) 
fc, 

10 'H NMR (CDClj) 6 7.05 (IH, d, J = 16.4 Hz). 7. 37-7.48 (5H. m). 7.58-7.62 
(2H, m), 7.81 (IH. d. J = 16.4 Hz). 7.84-7.85 (IH, m) ppm 
IR (KBr) V 1535, 1260. 974. 756 cm-' 

HPLc (220 nm) 100 % mnmmLB2^) 

MS (APCI+, m/e) 300 (M+1) 

15 mm!^ntvT^m<D:fy)]^^ym^m^isii^. 43 (D:^mzmcr&.r 

©#^M44~45 ©{b-B-tl^-^fifeL^. 

##M 44 

5->^0^-2-[(E)-2-[4-( h U y}V:tU^^JV)y:c~)l]JL^~)V]^yV^^D-V 

20 HPLC (220 nm) $6^99 % m^mm^AT^) 
MS (APCIl-., m/e) 368 (M+1) 
##^45 

5- :/ D ^ -2- [ (E) -2- (2 , 4- 7 iPrt D 7 X - j)/) X'x - j W ^ > 
HPLC (220 nm) 97 % mWmm^.Oi^) 

25 MS (APCI+, m/e) 336 (M+1) 

##fi8J 46 

6- :/n^:-2-(3-^5^;i/7x:i;i/)-lH-'1' 5^*y[4, 5-b] tf U V> 
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HPLC (220 ni) MS 100 X mWmf^ZAQ^) 
MS (ES1+, m/e) 288 (Mil) 
47 

2, 3-i?7 5 J -5-y a ^ tf U > 1 ©^b-g-tl) (1 . 1 3 g) , 3-X h + 

5 Sm#^ (997 mg) . :i-^zymtV> (24 ml) ©M'&tl^ 120 'Clf 2 Nf^A^^ 

Wx^jlz-T^h^t KP7^> (3:1, v/v) TtttBLfco WM^7jc^5fe> ^ii 
(MgS04) ^ii^MMSb. ^^^»bT, 6-7*0^-2-(3-Xh:^^i/7x 

XJl/)-lH-r5^V'[4,5-b]h:iJ>?> (978 mg, 51 %) ^mtcc 
10 'H NMR (DMSO-dg) 6 1.39 (3H. t, J = 7.0 Hz), 4.14 (2H, q, J = 7. 0 Hz), 

7.08-7.12 (IH, m), 7.47 (IH, t, J = 8.2 Hz), 7.78-7.82 (2H. m), 8.26 (IH, 

s), 8.41 (IH, d, J = 1.8 Hz) ppm 

IR (KBr) V 2973, 1491, 1262 cm-' 

HPLC (220 nm) m&\00 % m^mmZA2^) 
15 MS (ESH. m/e) 318 (M+1) 

(Di3m\zm\:'X)ik~r(D^^m 43-50 (Di\^^m^^^hfco 

6-:/D^-2-(3-yn#^5y7xx;W-iH-r S iS^^/C4. 5-b] if U 
20 HPLC (220 nm) MS 100 X (^f^JtB#F^ 3. 71 ^) 
MS (ESH. m/e) 332 (M+1) 
#%^J 49 

6-7*D^-2- (3--r 7 7°07i^+S/7xX;P)-lH-'1* 5 r^^'^'U, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (^^JtBtF^ 3. 59 ^) 
25 MS .(ESI+. m/e) 332 (M+1) 
#5t^J 50 

6-:/D^-2-(3-y h:^5/7xx;i/)-lH-f 5i5^y[4, 5-b] tfU 
HPLC (220 nm) MS 100 % (^S^^W 3. 98 ^)-) 
MS (ES1+, m/e) 346 (M+1) 
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51 

6_^n:e_2-(4_p< h:^>'-3-^5^;i.^>e;;i.)-lH-^ $^V[4. 5-b] v> 
5 HPLC (220 nm) MJt 98 X (^jtl^PsI 3. 03 ^) 
MS (APCI+, m/e) 332 (M+1) 

m^m 52 

10 6-:/D^-2-[3-(^^>';i.:t^>') 7xr:;i/]-lH-<^^y[4.5-b] kf U>?> 
HPLC (220 nin) i^a? 100 « (^^Btfel 4. 46 
MS (APCH, m/e) 374 (M+1) 
53 

Q.^l2^.2-iZ-(Z-yy^-)]^t^iy) yx.-)V]-m-i ^y>/U, 5-b] if u 
15. HPLC (220 nm) MS 100 « (^mmmZ.U^^) 
MS (APCH, m/e) 344 (M+1) 
54 

6-:/p^-2-[3-(3-^5^;i.:/h:^^>/) 7x-;n-iH-'f [4. 5-b] tru 

HPLC (220 nm) MS 100 % (^mmmiAB^) 
20 MS (APCH. m/e) 360 (M+1) 
#^M55 

6-:/P ^-2- [3- (^:t^>^)V:t^ v) 7 x:n;W -IH-f 5 ^'J [4. 5-b] tf U >^> 
HPLC (220 nm) MS 99 X (^^^I^FbT 4. 24 ^) 
MS (APCH. m/e) 360 (M+1) 

25 #%M 56 

6-yo^-2-[3-(viJ7 a^^^i/jl^ h=^>^) 7x-;WHH-^ [4, 5-b] tf U 
> 

HPLC (220 nm) MS 100 X mWmr^A.bO^) 
MS (APCH, m/e) 386 (M+1) 
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57 

G-fU^-2-[i-{-^^U^>^)V^^i^) 7x-;W-lH-r S^'Va 5-b] k: 'J v> 
HPLC (220 nni) MS 99 % (U^mm 3. 96 ^) 
MS (APCI+, m/e) 358 (M+1) 
5 58 

6-:/p^-2-[3-(2-7xn;i/xh^e/)7x:n;W-iH-f 5i5^^/[4. 5-b] tfUi^> 

HPLC (220 nm) MS 97 % i^mmmLU^^) 
MS (APCI+, in/e) 394 (M+1) 

10 ©:&^lcipi;TOT(3D##M59©<b^tj^'&figU;t, 
59 

6-yp^-2-(3-X5^;i/7x-;i/)-lH-l' 5 ^S^'V^E*. 5-b] tfU v> 
HPLC (220 nm) MS 95 % (^jtB#F^ 3. 47 ^) 
MS (APCI+. m/e) 302 (M+1) 
15 l±}^«^H<!:bT^a0;^7;i/j}?>m^i®ljl*^b, ##09 43 cd:3^^CTI;tOT 
60-66 ©>ft;'&%<&'&^bfc. 

##M 60 

5-yo«-(3-^ h:^>'7xn;i/)^>V'^r++i-\/-;i' 
HPLC (220 nm) MS 98 % (UWmf^Ln^) 
20 MS (ESI+, m/e) 304 (M+1) 
61 

5-:/ □^-2- [(E) -2- (4-^ o □7xx;i/)xx-;i/]^>y:r^-y-y-;i/ 

HPLC (220 nm) MS 100 % (^Wmm^Al^) 
MS (ESI+, m/e) 334 (M+1) 
25 62 

5_^p :e_2- [ (E) -2- (3-:7;i/:t □ 7 xx;i/) xxx;i/] ^ > 

HPLC (220 nm) MS 100 % (^SJtM 4. 95 ^)-) 
MS (ESI+, m/e) 318 (M+1) 
63 
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5-y O [ (E) -2- (2-7;V:t n 7 x - JW ^>y:t^+l-y-;i' 
HPLC (220 nm) M^99 « 5. 04 ^J^) 

MS (ESH. m/e) 318 (M+1) 
64 

5 5-7'D^:-2-[(E)-2-(3, 4->?iJ' p O >'x-;i/)Xx-;W^>y:t4^1^-l/-;W 
.HPLC (220 nm) iiSfi^ 98 X (^itB#K 5.45 :$^) 
MS (ESH. m/e) 370 (M+1) 
65 

5-7'u^-2-[(E)-2-(4-p<g^;V7x-;i/)xx-;W^>y:r^-y-y'-;i' 

10 HPLC (220 nm) MS 99 X (^JtBt^^ 5. 19 ^) 
MS (ESI+, m/e) 314 (M+1) 
##^J 66 

5- :/D ^:-2- [ (E) -2- [3- ( b U 7 ;i':t n h ^ 7 X Xx^jl/] ^ > \/:t=^^+h 

15 HPLC (220 nm) i^iS 100 % ({SitBtPsI 5. 24 5)-) 
MS (ESI+, m/e) 384 (M+1) 
##M 67 

5:m{bZlU> (2.27 g) ^^iS7>7.;i/Ji^>m (8 ml) \ZMX. 120 t^T 1 
fs^^m^-cmm-^^tz.. ^ommz. 2 75/-5-:/nt7x/-;i' (1.50 g) i: 
20 4-i^PP7xx;i/TO (1.36 g) ^iP;!, 100 "Cl? 1 ^PBl;0^^^g1ffc^. SJSM 

KP7^> (3:1. v/v) TirtfctJbfc. WtHS&TKifc, (MgSO,) 
MJS®*bfe. ^M#J^>'U;^^>;^^A^PThi^^7^-t3#b> Smx5" 
;i/-^^+I-> (1 : 4. v/v) T^tH-r§H5^^MMi^LTf#en^^^B^JilXL 
25 T> 6-:/P^-2-(4-i'PP^>v;i/)^>y;r^-y-y-;P (1.83 g. 71 X) ^f#;^c. 
'H NMR (CDCI3) 6 4.22 (2H, s). 7.32 (4H, s), 7.43 (IH. dd, J = 8.4, 1.4 
Hz). 7.55 (IH, d. J = 8.4 Hz). 7.64 (IH. d, J = 1.8 Hz) ppm 
IR (KBr) V 1564. 1493, 1424 cm"' 
HPLC (220 nm) m&n % (^J^BtF^^ 4. 76 :^) 
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71 

MS (APCI+, m/e) 322 (M+1) 

(D^m 68-72 Oit^m^-^^VTc. 
68 

5 6-::^D ^-2- [ (E) -2-7 X - jWX7^n;W ^y^M^-^'Z-JV 

HPLC (220 nm) 100 « (UWmmL91^) 
MS (APCH, m/e) 300 (M+1) 
69 

6-7*U ^-2- [ (E) -2- (2. 4- P 7 x " ;U) Xx" ^ >y:^+tl-y-;i^ 
10 HPLC (220 nm) $16^99 % mWmH^AQ^) 
MS (APCH, m/e) 336 (M+1) 
70 

6-7* n ^ -2- [ (E) -2- (2- 7 Jl^rt □ 7 X XxXjl/] ^ > 7 :t =^1^-y-;i/ 
HPLC (220 nm) mS. 99 SK (^SitBtFR^ 5. 07 ^) 
15 MS (APCI+, m/e) 318 (M+1) 
##^»| 71 

6-:/a^:-2-[(E)-2-[4-(h U 7;i':ta;<5^;W7x-;WXxx;i']^>y:t^1J-\/ 

HPLC (220 nm) 100 « (i^JtBtr^^ 5. 22 4^) 
20 MS (APCI+, m/e) 368 (M+1) 
72 

6-:^a ^-2- (2-7 X x;i/X5";u) ^ >i/:t+ii-y-;i' 

HPLC (220 am) m& 97 ^ (^j^B^H 4. 70 ^) 
MS (APCH, m/e) 302 (M+1) 

25 ai^i^Ki: bT##^Rj 1 <Dit^mt^m<oti}\^tsy^:^mMm^u 2 
mmm 73 

e-^D (2. 3->? t H P -1 , 4-^ > ^/v:^-^ V >-6-r -IH— T 5 5^'^/ [4, 5-b] 
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HPLC (220 nm) M« 100 % (^i#B#Ffl 2. 92 ^JJ') 
MS (APCI+, m/e) 332 (M+1) 
74 

6-yD^-2-(2-tf U $^-;i/)-lH-r 5 [4. 5-b] tf U i/> 
5 HPLC (220 nm) 83 % (UWmmz.QS^) 
MS (APCI+, m/e) 275 (M+1) 

6-:/D^:-2-(3-:7;i':^ P7 x-jW-iH-r 5 yyC4. 5-b] eu 

HPLC (220 nm) n& 99 « (^^Bfr^l 3. 34 ^) 
10 MS (APCH, m/e) 292 (Mil) 
##M 76 

&-':fU^-2-i2-y)V:tuyx.~jV)-m-(5.^'/[4, 5-b] bf U >^> 
HPLC (220 nm) M« 94 X (^mmmi.n^) 
MS (APCH, m/e) 292 (M+1) 
15 ##^»| 77 

6-:/n^-2-(4-7;i':tP7x-;w-iH-r ay\/[4, 5-b] tru 

HPLC (220 nm) Mil 89 X (^Jt^Hg 3. 15 ^)-) 
MS (APCI+. m/e) 292 (M+1) 
78 

20 3-(6-:/p^-iH-r 5 ^y[4, 5-b] >?>-2-<;i/)^>\/- h u ;i/ 

HPLC (220 nm) MS 83 % m^mm 3. 29 iJi^) 

MS (APCH, m/e) 299 (M+1) 

#^M79 

6-:/D^-2-(3-7;i/:^D-4-^ h^'>7x-;W-IH-< 5 [4, 5-b] If U 
25 HPLC (220 nm) MS 82 X mmmm 3. 23 :«') 
MS (APCH, m/e) 322 (M+1) 
80 

N-(3-(6-:/Dt-lH-< S^V'U, 5-b] tf U >'>-2-<;W 7x-;i/)-N,N-i^p^5^;P7 
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HPLC (220 nm) MS 99 % (^^B#^ 2.59 ^J^) 
MS (APCI+i m/e) 317 (M+1) 

##^J 81 

6-yp^-2-(3-(l-t:D U vnjl/) 7x-;i/)-lH-'l' ^iS^yW, 5-b] ti U -:^> 
5 HPLC (220 nm) MS 96 X («^B#r^ 3. 35 ^) 
MS (APCI+, m/e) 343 (M+1) 
82 

^-'fu^-2-{Z-=E)\^t^ U y 7x-;l/)-lH-l' $ ^'l/[4, 5-b] ^f U 
HPLC (220 nm) MS 97 « (^^f ^r^l 2. 96 :JJ-) 
10 MS (APCH, m/e) 359 (M+1) 

14 (7):&fe(c2pi;TOT©##M 83-85 O^b'&tfSr'&figbfco 
83 

6- y D (2- (3-p< 1> 4^ V :7 X - ;i/) x5^;i/) -1 H-r a [4. 5-b] tf U V > 
15 HPLC (220 nm) MS 97 % (^^BtPpI 2. 90 ^) 
MS (ACPI+. m/e) 332 (M+1) 
84 

6-:fa'^-2-(2-(2-;< h:^i/7xn;WX5";V)-lH-'f 5^y[4, 5-b]k°U 

HPLC (220 nm) MS 100 »; mnnm2.%^^) 

20 MS (ACP1+. m/e) 332 (M+1) 
85 

6-:^P^-2-(2-(4-^ h^e^7xn;i/)X^;W-lH-r 5i5^\/[4, 5-b] tf U >^> 
HPLC (220 nm) MS 98 % (<*it^P^ 2.87 ^) 
MS (ACPI+, m/e) 332 (M+1) 

25 mm^Kt LT#%M 1 (0jb^iij<!:Mo;?7;i/xK>i?^®i:ii^L, m^m 47 
m^m 86 

6->^D^:-2-(3-(2-^ h:^->X h^i^) 7x -JW-lH-r 5 5-b] t! U v> 

HPLC (220 nm) MS 83 % {^nmm 3. 10 ») 
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MS (ACPI+. m/e) 348 (M+1) 

6-7*P^:-2-(4-(2-^ h:^'>X h^^v') 7x-;i/)-lH-r 5 3^V[4. 5-b] tfU >?> 
HPLC (220 nm) i^^ 93 % (U^mm 2.Z16^) 
5 MS (ACPI+, m/e) 348 (M+1) 
88 

6-:/a^^2-(3-( h U 7;i/:tD >C5^;i/) 7x:^;i/)-lH-r 5 yi/[4. 5-b] t!U v> 
HPLC (220 nm) 100 % mi^mmz.i^^) 
MS (ACPH, m/e) 342 (M+1) 
10 #%^aj89 

6-y D ^-2- (3-(^ 7 xn;W -IH-r 5 iS^y [4, 5-b] tf U > 
HPLC (220 nm) i|ii6*99 X (^Jtl^l^ 3.01 ^) 
MS (ACPH, m/e) 352 (M+1) 
##^J90 

15 6-7*a^-2-(5-^5";W3-:7x-;i/-4-f y^r^-tJ-v^UJW-iH-f 5^^/[4, 5-b] H 

HPLC (220 nm) 100 % (^i^^^ 3. 52 ^i") 
MS (ACPH, m/e) 355 (M+1) 

##f!l91 

20 6-yD^-2-(2-(4-ii7PD7x:i;i/)X9^;i/)-lH-r5i5^y[4,5-b]tf'Ji^> 
HPLC (220 nm) ij^^ 97 % iU^mm 3. 19 
MS (ACPH, m/e) 336 (M+1) 
#*^«I92 

6-:/o^-2-(2-(2-^D □7x-;i/)x5';W-iH-r 5i$^v^[4, 5-b] tru -:^> 

25 HPLC (220 nm) mS.m % {Unmf^ 3. 19 ^^) 
MS (ACPH, m/e) 336 (M+1) 
##^«|93 

6->^D^:-2- (2-(4-^ ^)Vyx.=.M -IH-T 5 ^VU. 5-b] If U 
HPLC (220 nm) ^ 99 X (Ul^mm 3. 07 ^) 
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MS (ACPH, m/e) 316 (M+1) 
94 

6-y O qE-2- (2- (3, O O 7 X JL^JV) -IH-f ^ [4, 5-b] h: U v > 
HPLC (220 nm) mS. 88 ^ (^^Btr^l 3. 43 ^) 
MS (ACPH, m/e) 371 (M+1) 
##«SJ 95 

4- (2- (6-:/D t-lH-r $ [4. 5-b] If 'J 5? >-2-^ M JL^)V) ^ > v - h u ;i/ 
HPLC (220 nm) M« 97 « (^^^B^rBl 2. 83 ^) 
MS (ACP1+, m/e) 327 (M+1) 
96 

6-:/n^-2-(2-(4-( h U 7;i/:tPp<5^;U) !7xr:;i/)X5^;W-lH-1' $y>/[4, 5-b] 

HPLC (220 nm) 100 X (MitP^Fs^ 3. 38 r^-) 
MS (ACPI+. m/e) 370. (M+I) 
#%^J 97 

6-:/p^-2-(2-7x:z;i.v'i^ tf;^)-lH-'^ $ [4, 5-b] tf U 
HPLC (220 nm) mM 98 % iUmm^ 3. 05 5)>) 
MS (ACPI+. m/e) 314 (M+1) 

##M 98 

6-y □ ^ -2- (2- (4- 7 P 7 X " ; W X5^;U) -IH-f $ jS^y [4. 5-b] tf U > 
HPLC (220 nm) mMm % (^^NfFfl 2. 95 ^) 
MS (ACPH, m/e) 320 (M+1) 

6-'fa^-2-i2-(A-^ y 7°p e;V7x-;Wx9^;0-iH-i' ^iJ^'Va 5-b] tf u i>'> 

HPLC (220 nm) 100 ^ (^SfBf FbI 3. 46 ^) 
MS (ACPH. m/e) 344 (M+1). 

6-yP^-2-(2-(2-5^Xx;i/)X5^;i/)-lH-r ^iS^V.[4, 5-b] t?U -jy 
HPLC (220 nm) 100 !K (^jf B^f^^ 2. 77 ^) 
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MS (ACPI+. m/e) 308 (M+1) 
101 

6-:/nM-(2-(4-- h D:7x-;i/)x5^;i.)-iH-r 5^*V[4, 5-b] tf u 

HPLC (220 nin) ijSE^ 99 % (^^P^r^l 3. 00 ^) 
5 MS (ACP1+, m/e) 347 (M+1) 
102 

6-:/D^-2-(2-(4-X h^->7xn;WX5^;i/)-lH-r^^\/[4, 5-b] t!US^> 
HPLC (220 nm) mM\m % (^itPtF^I 3. 07 ii-) 
MS (ACPI+. m/e) 346 (M+1) 
10 ##M 103 

6-:/DqE-2-(2-7xr:Jl/7'P hr;W-lH-1' 5^V[4, 5-b] tfU 
HPLC (220 nm) iiJeS? 100 X («i^i^^ 2. 96 ^J-) 
MS (ACPI+. m/e) 316 (M+1) 
##M 104 

15 6-7'D^-2-(5->'xX;i/^>^;i/)-lH-1' Sr^^yU, 5-b] tf U v> 
HPLC (220 nm) i^SlOO X iMnm^Z.Zl^) 
MS (ACPI+, m/e) 344 (M+1) 
#5^^J 105 

2- ( (1 S) -1 - (6- ^-IH-r 5 iS^y [4, 5-b] If U V >-2-'f JI/) -2-7 xX;i/X5^JW - 

20 iH-ry-r>H-;i/-i.3(2H)-i^:t> 

HPLC (220 nm) 96 % (^J^^FbI 3. 87 ^) 

MS (ACPI+, m/e) 447 (M+1) 

#%M106 

6-7*P^-2-(2-(4-y h:^v7xX;U) X5";0-1H-^ 5 r^'y [4, 5-b] tf U v> 
25 HPLC (220 nm) 99 X {.^nm^ 3. 53 :^) 
MS (ACPI+, m/e) 374 (M+1) 
##M 107 

6-:/D^r-2-(2-(3. 4. 5-h U h=^S/7xX;WX5^;W-lH-l' 5 ^'/[i. 5-b] If U 
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HPLC (220 nm) 97 % {fSmnf^ 2. 74 ^) 
MS (ACPI+, m/e) 392 (M+1) 
108 

(2- {Z-tf D D 7 xn;i/) X5^;W-1H-1' a V [4, 5-b3 tf U 
5 HPLC (220 nn) MS 100 % i^^^^ 3. 19 ^) 
MS (ACPI+, m/e) 336 (M+1) 

##M 109 

6-7* D ^-2- (3- (2, 2. 2- h U 7;i/:t PX h^^^S^) 7x:n;W-lH-1' $i5^y[4. 5-b] tf 

10 HPLC (220 nm) MS 92 X i'mnf^^.n^) 
MS (ACPI+, m/e) 372 (M+1) 

##M110 

6-7 o :E-_2- (3-^ y y P v-2- ^ 7 x x;u) - IH-f 5 V [4. 5-b3 tf U > 
HPLC (220 nm) MS 99 X C^jtB^ral 3. 53 ^) 
15 MS.(ACPI+, m/e) 346 (M+1) 
#*M111 

6_7a:e_2- (2- (4-f V :/07}^=^^>-7 x-;W X5";i.)-lH-'r S ^5^^ [4, 5-b] tf U V 

y ' 

HPLC (220 nm) MS 99 % mn^m 3. 22 :9-) 
20 MS (ACPI+. m/e) 360 (M+1) 

6-i^PD-3-XhO-2-tf'J>^>75> (2.0 g) , 7xX;l/7}^D>m (2.1 g) , 
7=-h^4^7>(hU7xx;i/7}NX7^ »A^v':7A(0) (1.3 g) , 2M^i?:^bU 
7A^?S (35 ml) , h;i/X> (40 ml) , T-h^t:FD7^> (20 ml) ©zi-g- 
25 «^^7;UP*>mgStf 90 *CT12B#PBlj&i#^-tffcm, l^i?X5^;i/-xh7b KD7 

^> (3: 1. v/v) t7jc{c^@abfe. «B^7ici5fe, (MgS04) mm^w. 

JI^^L. ^^^JilRLxT, 3-xhD-6-7xx;U-2-eU v>75> (1.3 g. 

53 %) ^ntz. 
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'H NMR (CDCI3) 6 7.20 (IH, d, J = 8.4 Hz), 7.49-7.54 (3H. n). 8.00-8.05 
(2H, m). 8.49 (IH. d, J = 8.4 Hz) ppm 
IR (KBr) V 3501, 3382, 1617, 1586. 1578, 1271, 1244 cm-' 
HPLC (220 nm) i^^ 97 % (^^^ 3.86^3^) 
5 MS (ESI. m/e) 216 (M+1) 

3-- h P-6->'a:-;W2-trU i^>7S.> (##M 112 (Dit^m) (0. 8 g) , «fe 

^ (1.3 g) , ^iS'/-;!/ (7 ml) ommm^^if^v. mmt (3 mo ^mTLit. 

mmrWi. Mmr lo ^m. so 50 ^mfj^^w^rzo R}t^U'^!^^mz&^\ 

10 8 N 7]cm{b:?-hU'>A^?^l:*ftLT> S^ifx^^jP-x h^h Fa7^> (3:1, 
v/v) T«i4£BLfc (^OIS. h^fflViTJi^febfc) . WtSl^ife^SI 

(Mgso,) ^jg|<&MJEW*b. i^a^jiSiLT, 6-7xn;i/-2.3-tfU>'>v 
75 > (0.7 g, 99 «) 

'H NMR (CDCI5) 5 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (IH, d, J = 8.0 Hz), 7.09 (IH, d, J = 8.0 Hz). 7.22-7.41 (3H, m), 7.87 
(2H, d. J = 7. 2 Hz) ppm 
IR (KBr) V 3337, 1622, 1470, 754, 696 cm"' 
HPLC (220 nm) Mft 99 X (U^mm 2. 31 ^) 
MS (ESI, m/e) 186 (M+1) 

20 m^miu 

6-i^PO-3-:ihP-2-hfU>?>T5> (1.2 g) , 7xy-;i/ (3.1 g) , th 

•j-^A^^h^^v-K (0.4 g) ^T-feh-hu;i^ (20ml) \zmmi^. nmmmm^ 

«MSr7Ki5fe, nm (MgSO,) ^iK^MM*bfe, mm^iy')tl^)Vtl^ 
25 A^nTh^'^7^-IC{tL, B^mx5^;^-^^-^^> (1 : 10, v/v) tr^tBT'S 
®^3-^^^JE^i^bT#e>tl^ig^^Jt^tT> 3-xh 0-6-7 xy+5>-2-h!.'Ji^ 
>T5> (1.1 g. 66 %) ^mco 

'H NMR (CDCg 6 6.27 (IH, d, J = 9.0 Hz), 7.10-7.46 (7H, m). 8.41 (2H, d, 
J = 9.0 Hz) ppm 
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IR (KBr) V 3372, 1620. 1447, 1250 cm"' 
HPLC (220 nm) 98 % {f^nnm 3. 84 ^) 
MS (ESI, i/e) 232 (M+1) 
###0115 

5 3-- hP-6-7xy^'>-2-tfU5?>T$> (##^J 114 ©{b^W (0.1 g) , 

/-^y-j^h^-^m (10 ig) (2 ml) <Dmmw.^i\fMnMy. wi^^ 

x^mmis^^m^c. m^m^m^^m\^^ ^m^m^mhtco mm^i^^JiJ 

y;i/^PThi>'^7^-Mb. Mx5^;i/-A4^if> (1:1, v/v) x^m^-r^ 
m^^mBmmi^T. 6-:7x/4^'>-2,3-eue?:<e^75> (o.oe g. 59 %) 

10 Tco 

'H NMR (CDCI3) 6 2.50-3.00 (2H, broad s). 4.00-4.50 (2H, broad s), 6.12 
(IH, d, J = 8. 1 Hz), 6.93 (IH, d, J - 8.1 Hz), 7.02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) V 3328, 1622. 1591, 1464,1238, 693 cm-' 
15 HPLC (220 nm) MS 90 X (U^mmi.Sl^) 
MS (ESI, m/e) 202 (M+1) 

mmm i 

6_yp^_2-(3-^ h4^>'7x-;W-lH-f ^^5^y[4,5-b]k°U v> (##0!l2 (D. 

it-^m) (21.3 g) . 7x:i;i/7j^p>ig (22.2 g) . xh^^7.(hU7xr:;UJiN 
20 7.y^»/^yi^^A{0) (7.60 g) , 2 M h U -^^A^M (175 ml) , h)V 
X> (525 ml) , ■T-h^kKD7^> (175 ml) (DM^tlSrT;i/=f>^SiE4' 
90 'CT24^rBl3&^#jgiffc^, i^^X5^JU-7^h^tFD7^> (3:1. v/v) t 

7K\z^MLrc. ^mm^ym. (Mgso^) ^, ^j«^MM*t, 

UT, 2-(3-^ h=^^i>7xx;U)-6-7xx;|/-lH-f 5^V[4,5-b]tfU>?> (14.0 
25 g, 66 !K) ^ntco ^uat^JVA-:^^y-)V^*)n^^o 

'H ^fMR (DMSG-dj) 6 3.89 (3H, s), 7.09^7.14 (IH, m), 7.36-7.56 (4H, m). 
7.75-7.88 (4H, m), 8.30 (IH, s), 8.66 (IH, s) ppm 
IR (KBr) V 3098, 1489, 1267, 1055 cm"' 
HPLC (220 nm) M^ 100 X (^itPtPel 3. 05 ^) 
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MS (APCI+, m/e) 302 (M+1) 

m^mntbxmmm 2-42 (D^^^t^m(o:^u>m^mKmnv. mnm 
5 mmm2 

2-(l. 3-^>V>^:t^V-;U-5-r;W-6-7x:::;i'-lH-r ^ ^'/U, 5-b] 
HPLC (220 m) mS. 99 % iUWmf& 2. 82 
MS (ESI+, E/e) 316 (MH) 

mrnm^ 

10 2- (3-^ P P:7xZ:;i/)-6-7xZi;P-lH-'r ^i5^l/[4, 5-b] tf U v> 
HPLC (220 nm) 94 X (fi^it^r^ 3. 20 ^) 
MS (ESI+. m/e) 306 (M+1) 
^Jfe^^4 

6-7x:i;|/-2-[4-(h 'J 7;i/:tOp^ h^v) 7x-;i/]-lH-1' 5^y[4, 5-b] tf U>^ 
15 > 

HPLC (220 nm) mM 93 X (fii^l^r^ 3. 39 ^) 
MS (ESI+. m/e) 356 (M+1) 
HJS^SJ 5 

2-(5-;<^;U-2-5"X-;W-6-7xz:;WlH-r5iS^y[4. 5-b] tf'J V> 
20 HPLC (220 nm) MS 93 SK (^^Nfffi 3. 33 :$)■) 
MS (ESI+, m/e) 292 (M+1) 

2-(4-/ h:^^->'<>>f;W-6-7x:2;i/-lH-r 5 ^5^\/[4, 5-b] tf' J 
HPLC (220 nm) « 86 X (^^BtrpT 2. 82 ^) 
25 MS (ESI+, m/e) 316 (M+1) 

2-(2->'i^ P'^>5^;i/X5^;W-6-7xr:;i/-lH-r 5^\/E4, 5-b] tf U v> 
HPLC (220 nm) $m9A % mnmm^.Oi^) 
MS (ESI+, m/e) 292 (M+1) 
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mmm s 

6-(2-y)l:tuyx.ZLM-2-i2-^ h^iyy :i^=LM-m-^ ^^Vli. 5-b] tf 'J 
HPLC (220 nin) MS 96 % (UWV^m 2. 95 ^) 
MS (APCI+. m/e) 320 (Mil) 

5 mmm 9 

6-(2-7;V::i-D 7 xn;W-2-(4-p^ xZi;i/)-lH-1' ^ ^V[4, 5-b] t! U >^> 

HPLC (220 ni) MS 100 % (ftj^BtPsI 2. 89 ^) 
MS (APCI+, m/e) 320 .(M+1) 

10 2- (1 , 3-^ > ^ V -;!/-5-f ;i/) -6- (2- 7 n 7 x J W - 1 H-'f 5 iS^V [4, 5- 

HPLC (220 nm) mS. 99 X (#itBt^1 2. 89 1^-) 

MS (APCI+. m/e) 334 (M+1) 

^MMll 

15 2-(3-iJ7 nn7.x:^;W-6-(2-7;i/:tD7xn;i/)-iH-i' 5i$^V[4. 5-b] t!U 
HPLC (220 nm) MS 99 !« («S^B#r^ 3. 35 6^) 
MS (APCI+, m/e) 324 (M+1) 

HMfd 12 

6- (2- 7 P 7 X Jl/) -2- [4- ( h U 7 O ^ h ^ v) 7 X r:;i/] -IH-f 5 V 
20 [4,5-b]tr'J>'> 

HPLC (220 nm) MS 100 % mW^m 3. 52 ^J-) 
MS (APCI+, m/e) 374 (M+1) 

«^il3 

6- (2-y)V-t u 7 xn;i/) -2- (5-^ 5";i/-2-5"x:z;i/) -IH-f $ i^^/ [4. 5-b] t! U ~J > 
25 HPLC (220 nm) MS 99 % iU^mm 2. 95 ^) 
MS (APCI+. m/e) 310 (M+1) 
^» 14 

6- (2- y)V:tnyx. -2- (4-^ h 4^ > i/; U) -1 H-r 5 [4, 5-b] t: U >^ > 
HPLC (220 nm) MS 99 % (^itPtfel 2. 87 ^) 
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MS (APCI+, m/e) 334 (M+1) 

mmm is 

2-(2-y^ D^>5^;i/X5^;i/)-6-(2-7;i^:ta7xr:;i/)-lH-r 5 5-b] tf U 

>?> 

5 HPLC (220 nm) 99 X (^i^itl^F^ 3. 08 ^) 
MS (APCI+. m/e) 310 (M+1) 
Hife^^ 16 

6-(2-7;i/^D 7 x-;i/) -2- (7 X / -IH-r ^ [4, 5-b] t! U 
HPLC (220 nm) MS 100 % (#it^fS 3. 11 ^) 
10 MS (APCI+, m/e) 320 (M+1) 
IIJgMl? 

2- (2-pt h V 7 X -;|/) -6- (l--^- 7 -IH-^ S iJ^^ [4. 5-b] tf U 5^ > 
HPLC (220 Ml) mm 98 X (^Jt^K 3. 23 ^) 

MS (APCI+, m/e) 352 (M+1) 

15 mmm is 

2-(3-pt h:^v7x-;^)-6-(l-:^75^;^)-lH-r ^iJ^^VW. 5-b] tf Ui?> 
HPLC (220 nm) MS 100 % (^jtl^W 3. 30 5)-) 
MS (APCI+, m/e) 352 (M+1) 

^mm 19 

20 2-(4-^ h:^>/7x-;i/)-6-(l-:^75^;W-lH-r^i$'V[4.5-b]t!Uv> 
HPLC (220 nm) MS 99 % i^mmmiAl ^) 
MS (APCI+, m/e) 352 (M+1) 
Hifi^SJ 20 

2-(l, 3-^>Vv:t+V-;i'-5-'f ;W-6-(l-:^75^;0-lH-1' 5i5^y[4. 5-b] tf U 
25 > 

HPLC (220 nm) MS 100 X (^^JtBf FbI 3. 18:JJ') 
MS (APCI+, m/e) 366 (M+1) 
ll»J 21 

2- (3-^5' P P 7 X - ;i/) -6- a-i- 7 5^;^ -IH-r 5 ^7 [4, 5-b] t: U >^> 
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HPLC (220 nm) i^S 91 X («JtB#F^ 3. 60 ^) 
MS (APCI+, m/e) 356 (M+1) 
«M 22 

6-(l-:h75";i/)-2-[4-(h U •y}Vtu^ h^v) 7xr:;i.]-lH-< 5y\/[4, 5-b] tf 
5 Ui?> 

HPLC (220 nm) mM. 99 % iW^nWi 3. 73 ^) 
MS (APCI+. m/e) 406 (Mil) 

'^mm 23 

2-(5-^^;i/-2-5^x-;w-6-(i-:^75';W-iH-i'^i$^y[4. s-b] tf >j -jy 

10 HPLC (220 nm) % (^itl^H 3. 24 ^) 

MS (APCI+, m/e) 342 (M+1) 
^SS««l"24 

2-(4-;< h^'>>^>S^;i/)-6-(l-:^79";W-lH-r^^V[4, 5-b] h!U':^> 
HPLC (220 nm) M^98 « (^«fM 3. 16 ^J-) 
15 MS (APCI+, m/e) 366 (M+1) 
HJiS*^ 25 

2-(2-'>^ u^y^)VJL=f-)V)-^-{\-i-y^)V)-m-^^y'/[^, 5-b] tf u >>> 

HPLC (220 nm) MS 99 % iU^nWiZ.ZZ^) 
MS (APCI+, ffl/e) 342 (M+1) 
20 26 

2-(2-/ h:^v7x-;|/)-6-(3-^ h^5/7x-;U)-lH-r ^i?'VC4.5-b] tfU>^> 
HPLC (220 nm) ^100 % (^jtM 2. 96 5}-) 
MS (APCI+, m/e) 332 (M+1) 
27 

25 6-(3-^ h+>'7x-;i<')-2-(4-p^ h^^i/7x-;l/)-lH-< ^ i5^>/[4. 5-b] tf 'J 
HPLC (220 nm) |tS 90 « (^^^^FbI 2. 91 ^)') 
MS (APCI+, m/e) 332 (M+1) 

ll» 28 

2- (3-i^ P P 7 x-;i') -6- (3-p< h +S/ 7 X " ;i/) -lH-1' 5 [4. 5-b] tf U v > 
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HPLC (220 nil) Hfig! 91 X 
MS (APCI+, m/e) 336 (M+1) 

mmm 29 

2- (4-^ h^>'^>v;U)-6-(3-^ h^5>7x:^;W-lH-^S^V[4.5-b]tfU>'> 
5 HPLC (220 nm) i^^94 % (^Jt^PsI 2. 90 5)-) 
MS (APCI+. m/e) 346 (M+1) 
^5SM 30 

2, 6- t*X (Z-^h^'yy x:::;!/) -IH-f ^ [4, 5-b] li U >^ > 
HPLC (220 nm) ^ifi^lOO % (^^B#Fb1 3. 01 ^) 
10 MS (APCI+, m/e) 332 (M+1) 
IIJiM31 

2-(l, 3-^>y>?:t4^y-;W5-'l';W-6-(3-p< h=^^S/7x-;i/)-lH-r 5^\/[4. 5- 

HPLC (220 nm) MS 80 X (^jfUfFB^ 2. 91 ^) 
15 MS (APCI+, m/e) 346 (M+1) 
HM^^I 32 

6- (3-pt h ^ V :7 X- JW -2- [4- ( h u n h -» 7 xn; w -m-r ^ 

[4. 5-b3tfU>'> 

HPLC (220 nm) MS 81 % ({m^W3.45^) 
20 MS (APCI+, m/e) 386 (M+1) 
SIMM 33 

2- (2-^ h 4^5/7 xn;W -6- [3- ( h U □ ^ 7 x:i;W -IH-r 5 ^ 7 

[4,5-b]tf U>'> 

HPLC (220 nm) MS 99 X i^l^mm 3. 29 :$^) 
25 MS (APCI+, m/e) 370 (M+1) 
mS&m 34 

2- (3-;* h ^ 7 X -6- [3- ( h U 7;U^ O ^ 5";i/) 7 x =.M -lH-< 5 ^ 
[4, 5-b]trU5?> 

HPLC • (220 nm) MS 100 X m^mm 3. 39 ^» 
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MS (APCI+, m/e) 370 (M+1) 

ll»j'35 

2- (4- h =^ 7 X n;!/) -6- [3- ( h U 7 □ ^ 7 x -IH-T 5 
[4. 5-b]kfUi^> 
5 HPLC (220 nm) $6^ 96 X (^itl^r^ 3. 25 ^) 
MS (APCI+, m/e) 370 (M+1) 
HWi 36 

2- (1 , 3-^ > Vv'^^ y - Jlz-B-r -6- [3- ( h U 7 □ 5^; W 7 X -1 H- 
-i^^'/ii, 5-b]tfU>^> 
10 HPLC (220 nm) ^^85 % (^^l^rsl 3. 27 ^) 
MS (APCI+. m/e) 384 (M+1) 

mmm 37 

2- (3-^:7 D □ 7xn;u)-6-[3-( h 'J 7;i/^P^^;i') 7xn;H-iH-^ 5 ^^VU. 5- 

b]tfUv> 

15 HPLC (220 nm) $6^92 % (^Jtra3.73^» 
MS (APCI+, m/e) 374 (M+1) 

mmm 38 

2- [4- ( h U 7;i/:t D ^ h ^ S» 7 X -6- [3- ( h U 7;i/:t P 5";!^) 7 x " - 
lH-r5^l/C4. 5-b]tfU>'> 
20 HPLC (220 nm) MS 92 % (Ummm 3. 85 6^) 
MS (APCI+, m/e) 424 (M+1) 

mmm 39 

2-(5-y<5^jl/-2-5"X-;i')-6-[3-( h U 7;i/:rD/5^;W 7x:^;W-iH-r ^iS^y 
[4, 5-b]tf U v> 
25 HPLC (220 nm) MS 93 % iU^mm 3. 35 ^) 
MS (APCI+, m/e) 360 (M+1) 

mmm 40 

2- (4-^ h^v^>v;i/)-6-[3-(h U 7;i/:tD^5^;i/) 7x-;H-lH-r SiS^l/ 
[4. 5-b]tf'J v> 
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HPLC (220 nm) mM96 % m^mm 3. 22 ^) 
MS (APCI+, m/e) 384 (M+1) 

mmm 41 

2- (2- V ^ P ^ >5";i/X5^;i/) -6- [3- ( b u n ^ 7 xz:;i/] -m-'f 5 

5 [4.5-b]tfUv> 

HPLC (220 nm) MS 100 X (iSftit^Bg 3. 37 5^-) 
MS (APCI+, m/e) 360 (M+1) . 

mmm 42 

4- [2- i2-^h^iyy xn;U) -lH-< 5 ^7 [4, 5-b] tf U >^ >-6-r ;H ^ > h U 

10 ;i/ 

HPLC (220 nm) mm 100 % (Ummm 2. 90 
MS (APCI+, m/e) 327 (M+1) 

mmm 43 

4-[2-(3-;^ b^v7x::i;l')-lH-r5i5^V[4. 5-b] If U i^>-6-r;U]^>y- h U 
15 JV 

HPLC (220 nm) mm 9%% iUnmm 3. 02 ^J-) 
MS (APCI+, m/e) 327 (M+1) 

Mmm 44 

4-[2-(4-p^ hf^^>'7xli;i/)-lH-f 5yy[4, 5-b] tf' J v?>-6-'r;W^>V- h U 

20 ■ 

HPLC (220 mn) mm 100 X (Ummm 2.86^) 
MS (APCI+, m/e) 327 (M+1) 
11%^ 45 

4-[2-(l, 3-^>\/i^;t^V-;i/-5-f JW-lH-r 5 iJ^^ [4, 5-b] IfU v>-6-r ^ 
25 >l/-bU>'I/ 

HPLC (220 nm) mmn % iunmm2.si^) 

MS (APCI+, m/e) 341 (M+1) 
II2ISM46 

4-[2-(3-^ DO 7x-;U)-lH-f 5 37*\/[4, 5-b] tf u v>-6-i';w^>>y- h u ;i/ 
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HPLC (220 m) mm%2% (^it^W 3. 33 ^) 
MS (APCH-, m/e) 331 (M+1) 

^mm 47 

4-[2-[4-(h U 7;U:tn^ h^iy)y x.-M-m-^ ^^VU. 5-b] tf U >?>-6-< 
5 M^>'/=.h^)}V 

HPLC (220 nm) MS 98 % (U^^m 3. 52 ^) • 
MS (APCI+, m/e) 381 (M+I) 

mmm 48 

4-[2-(4-p^ h -IH-f ^3^1/ [4, 5-b] If U i^>-Q-^ )V]^yV::i h U 

10 ;p 

HPLC (220 nm) mm 98 % mnmm 2. 82 ^) 

MS (APCI+, m/e) 341 (M+1) 

mmm 49 

4-[2-(2-v^ D^>5^;i/X^;U)-lH-1' ^^l/[4, 5-b] If U >^>-6-^;i/] ^>V- 

15 hu;p 

HPLC (220 nm) MS 99 X (^itB#F^ 3. 01 ^) 
MS (APCI+, m/e) 317 (M+1) 

^ilM 50 

2-(2-^ h^s^7x-;i/)-6-[4-(^5';i'X;PijN:i;u) 7x:i;W-iH-r 5^5'V[4,5- 
2o b]Hij-:^> 

HPLC (220 nm) MS 100 % («J$B#Fm1 2. 65 j^) 
MS (APCH. m/e) 380 (M+1) 

mmm 51 

2- (3-^ h ^ V 7 X n;u) -6- [4- (p< 5^;px;i/jJ^-;i/) 7 x:i;i/] -iH-r $ y y [4, 5- 

25 b]lfiJi^> 

HPLC (220 nm) MS 88 % i^mmm2.U^) 

MS (APCH. m/e) 380 (M+1) 

llig«^52 
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2-(4-^ h=^'>7x-;U)-6-[4-U5^;i/X;P3j^:njW 7xn;H-lH-1' 5i5^\/[4. 5- 

HPLC (220 mn) i|5fift 100 % (^^^I^W 2. 63 ^» 
MS (APCI+, m/e) 380 (M+1) 
5 HiiM 53 

2-(i, 3-^>y v:t^y-;i/-5-r;W-6-[4-(^5^;U7.;i/7}^n;i/) >'x-;W-iH-r 
5i5^V^[4.5-b]t!U>^> 
HPLC (220 nm) m& 93 « (#itNFW 2. 62 i^) 
MS (APCI+. m/e) 394 (M+1) 
10 ^iSM 54 

x:=.;i/) -6- [4- (^ ^^jl'X JI/jJn - 7 x - ;W -iH-r $ [4. 5-b] 

HPLC (220 nm) ifSfiS 90 « (#i#l^r^ 3. 03 ^» 
MS (APCI+, m/e) 384 (M+1) 
15 55 

6-[4-(^5^;i/7.;P4^:::;i/) 7xn;w-2-[4-( h u 7;i/:tap^ h^s^)7xn;H-iH- 

-1'5^\/[4.5-b]lf>J>^> 
HPLC (220 nm) Mft 98 X (^W^m 3. 25 ^) 
MS (APCI+, m/e) 434 (M+1) 
20 mi^M 56 

2-(4-p( h:^v^>i;;i,)-6-[4-(^5^;U7>;i^/J^li;P) 7x-;W-lH-f $i$^\/[4. 5- 
b]tfU>^> 

HPLC (220 nm) i^^ 99 % iUWmm 2. 57 ^) 
MS (APCI+, m/e) 394 (M+1) 
25 HHM 57 

2- (2-5/ n ^ >5^;i/x^;W -6- [4- (^ 7 xii;w -ih-T ^ ^ V 

[4,5-b]tfU>'> 

HPLC (220 nm) MS 94 JK (fiJ^t^ffi 2. 80 ^ 
MS (APCI+. m/e) 370 (M+1) 
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^mm 58 

6-(2-7;i/:t0 7x-;i/)-2-[(7x-;P5"^)^5';W-lH-'l' $iS^y[4, 5-b] t: U 
> 

HPLC (220 nm) 99 % (U^l^m 3. 04 ^) 
5 MS (APCI+, m/e) 336 (M+1) 
59 

6-(2-7;p:tD 7x:z;W-2-(2-7x-;PX5^;V)-lH-r 5 yVli, 5-b] tf U 
HPLC (220 nm) MS 99 X (^JtBtF^I 2. 91 5}-) 
MS (APCI+, m/e) 318 (M+1) 
10 HM 60 

. 2-^>5?;i/-6-(2-7;i/:tD7xn;P)-lH-r 5yy[4, 5-b] B'J 
HPLC (220 nm) 99 X (^JtB^^ 2.81 ^) 

MS (APCI+, m/e) 304 (M+1) 
61 

15 6-(2-7;i/:tP7x-;i/)-2-(3-p^ h^z^Oi^M-m-^ 5.^VLi.5-hl eUv'y 
HPLC (220 nm) «iE^ 99 35 «^Jf^^2.90^) 
MS (APCI+, m/e) 334 (M+1) 
^iS^J 62 

2-(2,5->^^ h^'>^>S^;i/)-6-(2-7;i/:tD7xn;i/)-lH-r5^V[4, 5-b] tf' J 
20 v> 

HPLC (220 nm) MS 96 % m^mm2.n^) 
MS (APCI+, m/e) 364 (M+1) 
^ifiM 63 

2- (3, 4->^^ H ^5>^> v;i/) -6- (2-7;U:t P 7 x-;i/) -IH-f 5 [4. 5-b] tf U 
25 v> 

HPLC (220 nm) MS 89 X iUmmm 2. 76 ^) 
MS (APCI+, m/e) 364 (M+1) 
64 

D □^>v;U)-6-(2-7;U:tP 7xr:;U)-lH-'l' 5 y^/[4. 5-b] k° 'J i^^ 
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HPLc (220 m) nm^d % iummm z.n^) 

MS (APCH-, m/e) 338 (M+1) 

6- {2-y)V^ D 7 oc -2- [ (E) -2-7 x - ;i'Xx-; W -IH-f 5 [4, 5-b] If U 
5 z^> 

HPLC (220 nm) i^^ 98 % (^jt^ffl 3. 06 ^) 
MS (APCI+, m/e) 316 (M+1) 

HJIM 66 

6- (2- 7 D 7 X ZLM -2- (3- 7 X / 4^ ~> 7 X n;i/) - 1 ^ i^'V [4. 5-b] tf U >^ 
10 > 

HPLC (220 nm) MS 87 % (UWm^ 3. 62 ^) 
MS (APCI+, m/e) 382 (M+1) 

^iSM 67 

2-("4-^>V-r ;i/7xn;i/)-6-(2-7;i/;^-p 7x:i;i/)-lH-r 5 5-b] tf U 

15 > 

HPLC (220 nm) i^S98 !i; (^j^NpHS 3. 54 ^) 
MS (APCI+, m/e) 394 (M+1) 
68 

2- (7 X y^^z^^^JV) -6-7 X - ;i/-lH-f 5 [4, 5-b] tf U 
20 HPLC (220 nm) 11^97 % (^j^l^pg 2. 98 :J)-) 
MS (APCI+. m/e) 302 (M+1) 
IIMM69 

6-7x-;i/-2-[(7x-;i'5^:t)>^^;W-lH-r$i$^\/[4.5-b] tfUi^> 
HPLC (220 nm) m& 99 S; (^jtl^FBl 2. 95 ^) 
25 MS (APCI+, m/e) 318 (M+1) 
70 

6-7x-;W-2-(2-7x-;i/X5^Jl/)-lH-<$j$''yC4. 5-b] tf U i» 
HPLC (220 nm) mSi 97 X («j#ltRa 2. 88 ^) 
MS (APCI+, m/e) 300 (M+1) 
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mmm n 

2-^>>?;i/-6-7x-;i'-lH-r 5i5^y[4, 5-b] tf U v> 
HPLC (220 nm) ^ 99 X iUl^mm 2. 76 ^) 
MS (APCI+, m/e) 286 (M+1) 

5 mmmn 

2-(3-;< h^v^>v;|/)-6-7x-;i'-lH-< [4, 5-b] tf U v> 
HPLC (220 rnn) m& 99 « (^^B#K 2. 84 ^J^-) 
MS (APCI+. m/e) 316 (M+1) 
^SIM 73 

10 2-(2,5-v?^ h=^^5/'^>>?;i/)-6-:7xn;V-lH-1'5i$^\/[4,5-b3tfUi^> 
HPLC (220 nm) M!t 99 « (Unmm 2. 88 ^» 
MS (APCI+, m/e) 346 (M+1) 
^JIM74 

2-(3, vOi?;P) -6-7 x:::;V-lH-r 5 ^7 [4, 5-b] fcf U > 
15 HPLC (220 nm) i^^92 % (^itl^^l 2. 68 ^) 
MS (APCI+. m/e) 346 (M+1) 

mmm n 

2- (4-/7 O 0^>e>Vl/)-6-7x - ;i<'-lH-r ^ [4. 5-b] tf U 
HPLC (220 run) 99 X (^^B#Pb1 3. 02 ^) 
20 MS (APCI+. m/e) 320 (M+1) 

mmm 76 

6-7 X - ;i/-2- [ (E) -2-7 X " jl/Xx-;!^] -IH-f 5 [4, 5-b] fc: U > 
HPLC (220 nm) W& 99 « ({S^^fRtFel 2. 97 ^) 
MS (APCI+, ra/e) 298 (M+1) 

25 mmm n 

2-(3-7xy ^v'7xn;i/)-6-7x-Jl/-lH-1' 5yy[4. 5-b] tf' J >?> 
HPLC (220 nm) 94 % i^^mm 3. 48 ^) 
MS (APCI+, m/e) 364 (M+1) 
78 
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2-(4-'^>y-r J|/:7x:n;i/)-6-7x-;i/-lH-f 5 5-b] tr U 

HPLC (220 nm) iSJeSg 100 % (^it^Ha 3. 38 ^J-) 
MS (APCI+, m/e) 376 (M+1) 
%m\ 79 

5 6-(l-^>y:7^>-2-f ;V)-2-(4-7;i/:tP^>>';0-lH-f ^iS'VW. 5-b] fcf'J 5^ 
> 

HPLC (220 nm) 100 % (^Itl^fffl 3. 25 ^J-) 
MS (APCI+, m/e) 344 (M+1) 
80 

10 6-(l-^>y7^>-2-^;U)-2-(3-iJ7 DD^^i^jW-lH-r ^r5^V[4, 5-b3 tf U >^> 
HPLC (220 nm) 100 % (^jt^F^ 3. 44 5)-) 
MS (APCIf. m/e) 360 (M+1) 

6- (1-^ > y 7 ^ >-2-r ;l.) -2- (2-^ D P ^ >>';W -IH-f 5 [4, 5-b] tf U v > 
15 HPLC (220 nm) 100 « (^Jt^fBl 3. 31 ^) 
MS (APCI+, m/e) 360 (M+1) 
lim^ 82 

6- (1-^ >y 7 ^ >-2-r ;i') -2- (2. 4->'7;i':t d ^ >>';u) -m-r s [4, 5-b] t! 

20 HPLC (220 nm) i^S 100 % (U^^mft^Z.iO ^) 
MS (APCI+. m/e) 362 (M+1) 
HM^ 83 

5- (l-^yVyy >-2--( ;U) -2- (3. i-i?^UO ^>-J)V) -IH-r ^ iS^l/ [4, 5-b] t! U 

25 HPLC (220 nm) 99 % <MiW^^ii 3. 66 ^) 
MS (APCI+. m/e) 394 (M+1) 
84 

6- (1-^ >\/7 ^ >-2-'r M -I- [4- ( h u 7;u:t P ^ 5^;u) >>?;u] -iH-r ^ y 

[4, 5-b]tfU v> 
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HPLC (220 nm) 100 X (fi^Jt^W 3. 58 ^J-) 
MS (APCH, m/e) 394 (M+1) 

mrnm ss 

6-(l-^>y7 y >-2-f ;i/)-2-[4-( h U yMU;^ h^i^) ^>>^;W-1H-1' 5 ^ 
5 y[4,5-b]t!U>^> 

HPLC (220 nm) M^lOO X (^JtltF^^ 3. 74 
MS (APCH, m/e) 410 (M+1) 
86 

Q-(i-oVy y >-2-r ;p)-2- (4-:^ h uoiPM -ih-t $ [4, 5-b] tf u 

10 HPLC (220 nm) m^^Z % (^^^l^r^l 3. 47 ^) 
MS (APCH. m/e) 371 (M+1) 

^» 87 

6- (1-^ >y 7 ^ >-2-r ;w -2- (4-;^ > i^;i/) -m-r s ^ v [4, s-w tf u v > 
HPLC (220 nm) m&m% mnmmzA2^) 

15 MS (APCH, m/e) 340 (M+1) 

mmm 88 

6- (1-^ >y 7 ^ >-2-r ;i/) -2- [ (1 , 1 ' - 1: 7 X n;|/) -4-f ^M-m-^ 5 iS^'y 
[4,5-b]kfUv> 

HPLC (220 nm) $6^100 % (^^Btf^ 3. 79 ^) 
20 MS (APCH, m/e) 402 (M+1) 

mmm 89 

6-(l-^ > V7 ^ >-2-r jP) -2- (2--:^75^;i/^ 5";i/) -IH-r 5 [4, 5-b] tf U V > 
HPLC (220 nm) ^^100 % (U^mm2.62j^) 
MS (APCH, m/e) 376 (M+1) 
25 HMM 90 

2- (1 , 3-^ > v>>:t=¥ y -;u-5-r 5^;u) -6- (i-^ >y 7 ^ >-2-^ ji) -1 h— r 5 

i$^y[4, 5-b]lfUS^> 

HPLC (220 nm) «100 % (^J^BtrsI 3. 29 ^^) 
MS (APCH, m/e) 370 (M+1) 
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94 

mmm 91 

6-(i-^>y7 ^>-2-r;w-2-(3, 4. 5- h u h=¥z^^>-JM-m-^ 5 y^/iA, 5- 

b]hfU>'> 

■ HPLC (220 nm) MS 99 % (ft^BtK 3. 25 ^) 
5 MS (APCI+, i/e) 416 (M+1) 
HlgM 92 

6-(l-^>y7 7 >-2-< ;W)-2-(2-5^X-;i/pt5^;|/)-lH-r 5 iS^VU. 5-b3 tf U v> 
HPLC (220 nm) MS 100 % mi^mmz.27^) 
MS (APCH, m/e) 332 (M+1) 
10 IIS6M93 

6-(i-^>y7 7>-2-'r;W.-2-[(i-^5^;i/-iH-r > H-;i/-3-i';i/):?^5^;w-iH-'f 

HPLC (220 mn) MS 98 % (UW^^Wid.U^) 
MS (APCI+, m/e) 379 (M+1) 
15 MMM 94 

6- (l-^>y 7 7 >-2-r )V) -2- [ (4-^ O D 7 X v') / 9-)V] -IH-T $ ^7 [4, 5- 
b]t!U>'> 

HPLC (220 nm) MS 100 X mwmmz.90^) 
MS (APCI+. m/e) 376 (M+1) 
20 ^Jfi^SJ 95 

6-(l-^>y7^>-2-<;W-2-[4-(^5^;i/5^;t)^>>';W-lH-r 5yi/[4,i5-b3 tf 

HPLC (220 nm) MS 100 X (^itNf^l 3. 49 ^J^) 
MS (APCI+, m/e) 372 (M+1) 
25 ^M^iJ 96 

6-(l-^>l/7 7>-2-1';U)-2-[2-(3. 4->^^ h^>'7x-;WX5^;i']-lH-'f 5i5^ 
y[4,5-b]tfU>^> 

HPLC (220 nm) MS 100 X mWmN\ 3. 19 ^) 
MS (APCH, m/e) 400 (M+1) 
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mmm 97 

6-7*D ^-2- (3, 4- h + zy^>-y)V)-m-^ 5 [4. 5-b] t: U v > 
23©^b-&tJ) (140 mg) , 2-(hU7^5';P7.r57n;i/)7^> (185 mg) . P^u'u 
t*7.(hU7xn;l/7)N;^7w' »A^>''i7A(II) (14 mg) . N.N->?^5=-;U7l^;UA7 
5 5 H (4 ml) ©|g^#l^7;i'=f ^M^^if 80 X:r 24 ltP^5&^^M-tffc^> TKtCj^^, 
S^g^X5";i/-T-h^t:H07^> (3: 1, v/v) TMLfeo «1^7K^, 
(MgSO,) Bm^-y^Jti^^Ji'tiyA^n-Th^yy^-iz 
i^i?X5^;W-i^DDAhil/A (1 : 1. v/v) T'^ttlT^ll^^MJEMbT# 
Sn-S^^^lriiSlbT. 2-(3, 4-v/ h^^'>'^>v;l/)-6-(2-:7 U;W-lH-r 5 iS^'V^ 
10 [4.5-b]tfUi?> (55 mg, 41 %) ^ntco 

•H NMR (CDCI3) 5 3.80 (3H, s). 3.82 (3H, s), 4.33 (2H, s), 6.53 (IH. dd, 
■ J = 3.4, 1.8 Hz), 6.69 (IH, d, J = 3.4 Hz), 7.54 (IH. d, J = 1.8 Hz). 
8.24 (IH, s), 8.36 (IH, s) ppm 
IR (KBr) V 2928, 1516, 1263. 1236 cm"' 
15 HPLC (220 nm) UStm % (UWmm 2. 66 ^) 
MS (APCI+, m/e) 336 (M+1) 

m^f^KtLT^mm 2-42 <Dit^^t^m<D h u ':f9-)vxxit^m^m±m 

. 20 mmmvrco 
mmm 98 

6- (2-7 U ;i/) -2-(2-y^ h ^ 7 X - IH-r 5 [4, 5-b] If U 
HPLC (220 nm) 99 « mm^m 2. 74 ^) 
MS (APCH, m/e) 292 (M+1) 

25 mmm 99 

6-(2-7U;W-2-(3-^ h=^^>'7x-;W-lH-<^i?'V[4,5-b3tfUv> 

HPLC (220 nm) m&loo % mi^mmi.sz^) 

MS (APCH, m/e) 292 (M+1) 

mmmm 
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6- (2- 7 •j;u)-2-(4-p^ h^i^y x.:=-)V)-m-i 5-b] tru >^> 

HPLC (220 nm) mSl 100 % (UWmm 2. 70 ^) 
MS (APCI+, m/e) 292 (M+1) 
HISM 101 

5 2-(l,3-^>yv^:t+V-;U-5-'f ;i/)-6-(2-7 U;P)-lH-r5i5^y[4.5-b] tf U>?> 
HPLC (220 nm) Mft 99 « (^jt^fB^ 2. 70 ^) 
MS (APCI+, m/e) 306 (Mil) 
11110^1 102 

2-(3-i^ n 0 7x-;i/)-6-(2-7 U;W-lH-'r $ iS^V [4, 5-b] tf U S^^ 
10 HPLC (220 nm) M^lOO !i; iUnmm^AS^) 
MS (APCI+, m/e) 296 (M+1) 
HMM 103 

6- (2-7 U ;W -2- [4- ( h U y)l:t P / h +>-) 7 x -IH-l' 5 i5^V'[4, 5-b] H U 

15 HPLC (220 nm) i^SlOO % (^^^F^l 3. 37 ^) 
MS (APCI+, m/e) 346 (M+1) 

mmm m 

6- (2-7 U ;i/) -2- (5-;?<5^;i/-2-5^X-;i')-lH-1' ^ ;$^l/C4. 5-b] tT U >'> 
HPLC (220 nm) Um 100 X (^jfBtM 2. 76 m 
20 MS (APCI+, m/e) 282 (M+1) 
HM^J 105 

6- (2-7 U ;l/)-2-(4->^ h^'>^>>?;i/)-lH-r $ y^/H. 5-b] t! u 
HPLC (220 nm) MS? 98 X (^jtBtfid 2. 68 3^) 
MS (APCI+, m/e) 306 (M+1) 
25 »M 106 

6- (2- 7 U ;i/) -2- ( 7 X y + '>p( 5"; W -IH-r 5^1/ [4. 5-b] tf U >^ > 
HPLC (220 nm) MSlOO JK (^Sit^FBl 2. 91 :$}-) 
MS (APCI+, m/e) 292 (M+1) 
107 
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2-(2-'>^' P^>5';i/'X5';i/)-6-(2-r^U;i')-lH-r $r5^yC4, 5-b] tf u vy 
HPLC (220 nm) MS 100 % (^JtBtP^^ 2. 91 
MS (APCI+, m/e) 282 (M+1) 
HiSM 108 

5 6- (2-7 U;W-2-C(7xn;W5^:t) ^^^jH-lH-Y 5i5^y[4. 5-b] tf U 
HPLC (220 Ml) lifiS 95 % ({SifPtrsI 3. 61 rJ^) 
MS (APCI+, m/e) 308 (M+1) 
ll»J 109 

6- (2-7 U;W-2-(2-7xn;WX5^Jl/)-lH-r 5i5^l/[4, 5-b] tf U 
10 HPLC (220 nm) i^92 X (^J^i^W 2. 74 ^) 
MS (APCI+, m/e) 290 (M+1) 

mmmm 

2-^>S?;i'-6-(2-7 U;i/)-lH-f 5y\/[4, 5-b] tf u -jy 
HPLC (220 nm) 100 % (^^^P^ 2. 61 ^i") 
15 MS (APCI+. m/e) 276 (M+1) 
HiSMlll 

6- (2-7 U;i/)-2-(3-^ h^v-^^i^JW-lH-r 5i5^y[4, 5-b] tf U v> 
HPLC (220 nm) MS 98 « (^S^i^PtPsI 2. 70 
MS (APCI+. m/e) 306 (M+1) 
20 HMM 112 

2-(2. 5->?^ h + v^>>';W-6-(2-7 U;i/)-lH-r SiJ^yW. 5-b] tf U 
HPLC (220 nm) MS 83 « (^^JtBtPs^ 2. 74 5^-) 
MS (APCI+, m/e) 336 (M+1) 

25 2-(4-^ P 0^>v;W-6- (2-7 U ;U)-lH-r 5 j5^V[4, 5-b] hf U v> 
HPLC (220 nm) MS 100 X (^JtUtP^ 2. 93 ^J-) 
MS (APCI+, m/e) 310 (M+1) 
114 

6- (2-7 U ;U)-2-[(E)-2-7xX;PXT--;W-lH-'r 5 i5^7[4, 5-b] tf 'J 
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HPLC (220 nm) 96 3! iU^f^m 2. 89 ^) 
MS (APCI+, m/e) 288 (M+1) 
115 

6- (2- >' U ; W -2- (3- 7 X y 4^ 7 X - ; W - 1 H-^ 5 ^'y [4, 5-b] tf U > 
5 HPLC (220 nm) mS. 85 % mmmm 3. 49 ^) 
MS (APCI+. m/e) 354 (M+1) 

2- (4-^>y-r ;i':7 xn;i/)-6- (2-7 u ;w -ih-< $ i$^v^[4, 5-b] tr u 

HPLC (220 nm) MM 90 X (^Wmm 3. 39 :$)•) 
10 MS (APCI+. m/e) 366 (M+1) 

mmmm 

2-(yx,y^ -6- (2-5^X - jW) -IH-f 5 [4. 5-b] tf U -:^> 
HPLC (220 nm) ^^99 X (^it^ra3.05 5» 
MS (APCI+, m/e) 308 (M+1) 

15 mmmm 

2- [ (7 x:z;i/5^:t) -6- (2-^x - ;|/) -iH-r 5 [4, 5-b] tr U V > 
HPLC (220 nm) 11^ 95 X (^^^t^r^l 2. 99 ^) 
MS (APCI+, m/e) 324 (M+1) 
IIJgMll9 

20 2-(2-7x-;i/X5^;i/)-6-(2-9^X-;P)-lH-f ^iJ^'^^.S-b] \f.Vi^> 
HPLC (220 nm) ^^94 % mnmm 2.84 6^) 
MS (APCI+, m/e) 306 (M+1) 
HiSI^ 120 

2-0>f)V-Q- (2-^Xx;W -IH-f 5 [4. 5-b] t! U > 
25 HPLC (220 nm) 99 X (Un^m 2. 73 ^) 
MS (APCI+, m/e) 292 (M+1) 
121 

2-(2, h=^e/^>i?;i/)-6-(2-5^XXJl.)-lH-r 5 3^V^[4, 5-b] IfU >?> 
HPLC (220 am) im^T % i^Wmmi.H^) 



I 



\ 
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MS (APCI+, Di/e) 352 (M+1) 
MM 122 

2-(3. h^'>^>S^;i/)-6-(2-5=-X-;i/)-lH-r 5 ^5^7 [4. 5-b] bf U v> 
HPLC (220 nm) m.U 88 % iMmnX^ 2. 66 ^) 
5 MS .(APCI+. m/e) 352 (M+1) 

2-(4-^ OP^>i^;i/)-6-(2-5^X-;i/)-lH-r Si5^\/[4. 5-b] tf U Vy 
HPLC (220 nm) MS 98 % ({SSI^BfrpI 3. 04 i^) 
MS (APCI+, m/e) 326 (M+I) 

10 mmm m 

2-(3-7xy=^'>:7xn;i/)-6-(2-9^x-;i/)-iH-< 5i5^y[4,5-b] if u>?> 

HPLC (220 Dm) MS 95 % («Jf Btr^l 3. 62 ^) 

MS (APCI+, m/e) 370 (M+1) 

II5SM125 

15 2-(3-;A h:^^>'/>?>>f;W-6-(2-5^Xx;i/)-lH-r 5^5^y[4.5-b] tfU>?> 
HPLC (220 nm) MS 98 X (^ifPtr^l 2. 82 ^)-) 
MS (APCI+, m/e) 322 (M+1) 
MM 126 

2-[(E)-2-7xx;i/XT-x;W-6-(2-5^XX;U)-lH-< 5 ^V[4. 5-b] tf U v> 
20 HPLC (220 nm) MS 98 % 
MS (APCI+, m/e) 304 (M+1) 

%im\ 127 . 

2- (4-^ >y-r X x;i/) -6- (2-5"xx;i/) -in-r s [4. 5-b] if u >^ > 

HPLC (220 nm) MS 92 % (MW^f^ 3. 52 
25 MS (APC1+, m/e) 382 (M+1) 
MM 128 

2-(4-7;i/:tO^>v;i')-6-(2-7 U ;i/)-lH-r 5 ^$^1/ [4, 5-b] hf U v> 
HPLC (220 nm) MS 83 % {mf^X^ 2. 82 
MS (APCI+, m/e) 294 (M+1) 



wo 03/045929 PCT/JP02/12264 

IQO 

2- (i-^ ua^ >i;)V) -6- (2-7 U )V) -IH-r ^ ^'J [4, 5-b] tf U > 

HPLC (220 nm) ^Mm % iU^mf^2.Q9^) 
MS (APCI+, m/e) 310 (M+1) 

5 mmm m 

2-(2, 4->^7;U:tD^>>?;i/)-6-(2-7 U ;W-lH-< 5^V[4, 5-b3 IfU 
HPLC (220 nm) mM 84 « (^i#^F^ 2. 85 ^J-) 
MS (APCH, m/e) 312 (M+1) 
131 

10 2-(3,4->'i!7PD^>>?;i/)-6-(2-7U;P)-lH-f 5iS^l/[4.5-b] t!'Ji^> 
HPLC (220 nm) MS? 100 X (^J^l^^^ 3. 25 
MS (APCI+, m/e) 344 (M+1) 
^iSM 132 

6- (2-7 U ;W -2- [4- ( h U 7;U:t-P ^ ^>e^;H-lH-f 5 [4, 5-b] t! U 
15 > 

HPLC (220 nm) MM 100 % (#J^^^ 3. 20 ^) 
MS (APCI+, m/e) 344 (M+1) 

. mmm m 

6- (2-7 U;W-2-[4-( h U 7;i/:tPP^ h^5/)^>>^;i']-lH-'f 5 :$^y[4, 5-b] h°U 

20 

HPLC (220 nm) Ml^ 100 % mmmm Z.2A^) 
MS (APCI+, m/e) 360 (M+1) 

6- (2-7 U;W-2-(4-r: hU^>v;i/)-lH-r $y7[4, 5-b] tf U v> 
25 HPLC (220 nm) US. 97 % (^^mm 2. 89 6^) 
MS (APCI+. m/e) 321 (M+1) 
HMM 135 

6- (2-7 U ;W -2- (4-^ ^^^l/^Ov^JW -IH-f S [4, 5-b] tf U >^ > 
HPLC (220 nm) % (UW9^m 2. 91 ^) 
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MS (APCI+, m/e) 290 (M+1) 
136 

6-(2-7 U;0-2-(2-:h79";i/;^5^;i/)-lH-^ 5 [4. 5-b] t! U v> 
HPLC (220 nm) 100 % (U^mmZAS^) 
MS (APCI+, m/e) 326 (M+1) 

2- (1 , 3-^ >y y-;i/-5-'i' ji^^jv) -e- (2- 7 u jv) -m-r ^ ^y [4, 5-b] tr 

HPLC (220 nm) MS 86 % (»8#K2.75^) 
MS (APCI+, m/e) 320 (M+1) 

mmm m 

6-(2-7 U;i/)-2-(3.4, 5- h U >^ h4^'>^>>^;W-lH-i' 5 ^J^'^a 5-b] tf 'J P> 
HPLC (220 nm) MiS 98 % (I^J^BtK 2. 66 ^) 
MS (APCI+, m/e) 366 (M+1) 
«M139 

6- (2-7 U;W)-2-(2-5"X-;i/^5^;W-lH-'i' 5 ^VH, 5-b] t! U >^> 
HPLC (220 nm) ^^100 % mmmm2.um 
MS (APCI+, m/e) 282 (M+1) 

mmm uo 

6- (2-7 u;i/)-2-[(i-^5^;i.-iH-^ > H-;i/-3-r;i') p^^;w-iH-r 5iS^y[4. s-b] 

HPLC (220 nm) 100 % (UWmm2.2Z») 
MS (APCI+. m/e) 329 (M+1) 

mmm 141 

2- [ (i-^ o □ 7 X y ^ v) / 5=-;W-6- (2-7 'J ;i/)-iH-'f 5 [4, 5-b] tf u 

HPLC (220 nm) 99 % (Unmmz.l^m 
MS (APCI+, m/e) 326 (M+1) 
MMM 142 



t. 
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2-[2-(3.4-i^pt h:^i/7x-;V)X5^;W-6-(2-7 U )V)-m-^ 5-b] tf U 

HPLC (220 nm) mSl 98 % C^^^PbI 2. 65 ^) 
MS (APCI+, m/e) 350 (M+1) 
5 HiS^SJ 143 

6-(2-7 U;W-2-[4-(pt5^;P5^:r)^>v^;W-lH-f 5y7C4, 5-b] tf U>^> 
HPLC (220 nm) 100 X (^JtPtRS 2. 93 ^) 

MS (APCI+, m/e) 322 (M+1) 
«^ 144 

1 0 2- (2-iJ7 p o ^ >>?;0 -6- (2-7 U ;W -IH-r $ [4, 5-b] H U >^ > 
HPLC (220 nm) 100 % mW^m 2. 85 ^) 
MS (APCI+, m/e) 310 (M+1) 
MMM 145 

2- [ (1, r - tf 7 X -4-f 5^;^ -6- (2-7 U ;i/) -IH-r 5 iJ^y [4. 5-b] tf U v 
15 > 

HPLC (220 nm) m&BA % iU^mm 3. 34 ^) 
MS (APCI+, m/e) 352 (M+1) 
«M 146 

2-(3-^ h^->7x:n;i.)-6-7xr:;i/-lH-< = i5^y[4,5-b]tf U>^> (mmm 1 
20 (Dit-^m) (50 mg) , 2-tert-y9";W5y-2->?X5^;VT5/-l,3-S?p^5";i/-^ 
JPt HD-1.3.2-v?rif3i^X:^^U>1tli& (PS-BEMP, 2.2mmol/g) (113 mg), N,N- 
>^p^5^;I/3J^;^A75 H (2 mi) ©S-S-tf^^MTSO^F^JSMUm a-Hp^iJ' 
> (28 mg) ^ST^eiciMtSMbfc. mm^m^Vtz^. jS^^7ic 

«x5";i.T'ttffiL.;^Co Wa®^7Kife, (MgSO^) M^MJEW 
25 ^lit>^v''J;^;y;i'*7Ai?DThi^'^7^-iC'ftL. mx5^;i/-^DD 

*;PA-^=^^+h> (1:1:4-1:1: 0. v/v) T^mt-'51i^?&MJE«S*SbT#e> 
tlSi^^^«5lbT, 2-(3-^h=^'>7xx;l/)-l-;<5";i-6-7xX;U-lH-^5i5^ 
\/[4,5-b]tfU5^> (22 mg, 41 X) ^^ilLfc (S^Sm^ 2 fi!o5J'©^i*#:0ii^ 
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'HNMR (CDCI3) 6 3.95 (3H. s), 4.43 (3H. s). 7.00-7. 05 (IH. m), 7.37-7.61 
(6H. m). 7.81 (IH, d, J = 1.6 Hz). 8.06-8.15 (2H, m),. 8.40 (IH, d, J = 
1.4 Hz) ppm 

IR (KBr) V 1472, 1397. 1292, 1252 cm-' 
5 HPLC (220 nm) 100 % (Ummm 2. 87 ^) 
MS (APCI+. m/e) 316 (M+1) 

Ml46 0:^SCTi;™T©^iiMl47~153©^b-&t/^-&^Ufc (tctzV. R 
10 ll»J147 

l-(2-^ h*'>X5^;i/)-2-(3->< h^>'7xn)l/)-6-7x-;WlH-r5^y[4. 5-b] 

HPLC (220 nm) « 86 % mmmm 3. 06 ^) 
MS (APCI+, m/e) 360 (M+1) 
15 MMM 148 

1- (v'^ D^4^i^;i/^5';W-2-(3-^ h4^$/7 xn;i/)-6-7x -;i/-iH-r 5 
[4. 5-b]kr>J5?> 

HPLC (220 nm) 9? X (#J$B#fBl 3. 70 ^) 
MS (APCH. m/e) 398 (M+1) 

20 mmm 149 

2- (3-^ b^'>7x-;i.)-6-7x-;i/-l-(2-7x-;i.X5^;W-lH-'r5^y[4. 5-b] 

HPLC (220 nm) 98 « (^I^I^FbI 3. 50 6^) 
MS (APCH. in/e) 406 (M+1) 

25 mmm 150 

2-(3-p< h=^r'>7x-;i')-l-(3-7x/^>'yDtf;i/)-6-7xX;i/-lH-1'5d?'y 
[4.5-b]bfU>'> 

HPLC (220 nm) mm 99 % iUmmm 3. 50 ^) 
MS (APCH. ra/e) 436 (M+1) 
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mmmm 

N- [3- [2- (3->^ h^i^y xn;0 -6-7 xn;wiH-< 5 ^VU, 5-b] tf U e^>-i-< 

HPLC (220 nin) i« 99 % (^J#Btlia 3. 31 ^) 
5 MS (APCI+. n/e) 489 (M+1) . 
lIMM 152 

l-X>^;|/-2-(3-pt h^>'7x-;W-6-7xr:;HH-r 5iS^V''[4. 5-b] tf U v»> 
HPLC (220 nm) 16^99 % (fii^Nf^ 4. 32 ^) 
MS (APCI+, m/e) 442 (M+1) 
10 ^j!iMl53 

2-[[2-(3-;t h^i^7xn;W-6-7x:i;wiH->r^iS^\/[4. 5-b] tru>?>-i- 
'f;W^5^;W7x-;i/ 

HPLC (220 nm) 97 X (^^B#K3.36^) 
MS (APC1+, m/e) 450 (M+1) 
15 154 

2-(3-;>^ h4^v7xr:;W-6-7xn;i/-lH-^^3^y[4.5-b]tfUi^> (IIJI««1 1 
(D^t^m) (250 mg) . 2-tert-7'5^;K5y-2->?X5';PT5y-1.3-i^^5^;p- 
^;Hi Fo-1.3,2->?Tif/lNX3iNU>« (PS-BEMP, 2.2 mol/g) (566 mg), 
N,N-S^^5^;^^^^;^AT5 K do mi) (DB-^'^'^MM.X' ^ymuMLtzW:. 

20 ti^m tert-7'5^;i/ (194 mg) ^M^. m^x"^ ^izi mmmmvfz. m^^m 

(MgS04) ^, ^l«<&MJ3Ell5fe. @W«KjSrv'U;^jy;i';^3^A^Ci-7hy^7^-t 
i^mx5^;i— ^:^U-> (1:2-1:1: 1.5. v/v) T^ffiTSli^^MJEft 
HILT, [2-(3-/ h^v-7xx;W-6-7xn;P-lH-r5iS^y[4,5-b]hfU>'>-l- 

25 ^)vmmieTi-^^jv^mmvrco 

[2-(3-^ h^i^7x-;i/)-6-7xX>MH->r^i5^V[4, 5-b] trU>'>-l-1';WB^ 
m tert-75^;U (209 mg) 4 N m.it7m (»^X5^;U^?K) (8.0 ml) ^JoA, 

iBbfc. Wtll^7Kife> nm (MgSO^) ^ISt&Mffi^iL.. i^^<&Ji^L/T> 
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[2-(3-;* h=^S^7xn;W-6-7x-;U-lH-'r 5:$^\/[4, 5-b] tf U z^>-l-< 
(129 mg, 43 %) ^mco 
• 'H NMR (DMSO-dj) 6 3. 86 (3H, s), 5.56 (2H. s), 7.02-7.07 (IH. m). 7.45- 
7.55 (4H, m), 7.79-7.92 (4H. m), 8.63 (IH. s), 8.72 (IH. s) ppm 
.5 IR (KBr) V 3368, 1634, 1478. 1362 cm"' 
HPLC (220 nm) Mi? 100 X (U^mm 2. 73 ^) 
MS (APCH, m/e) 360 (M+1) 

[2-(3-^ h4^>'7x:n;|/)-6-7x-;|/-lH-l'^i5^V'[4.5-b] \f^JP>-l-^Mm 

10 m (mmmiu<Dit^m (loo mg) . if^j-y>ieTt-zf^)vmmm. (56 mg) , 

l-j:^)Wd-(Z-i^^^)V75.y ya 5 (WSC-HCl) (80 

mg) , 1-t Kn:^^~>^>VhUT^/-;i/ (HOBt) (56 mg) . N. N-v'-T V:/d tfjl/ 
X5";i/75> (108 mg) , N.N->^p^5^;1/7}n;!/A75 H (5 ml) (DW^^^^Ur 

15 ^, (MgSO^) ^iKSrMJEg^b, i^^^^i^bT, [[[2-(3-p^ h^v-^ 
xn;W-6-:7x-;i/-iH-r 5 i5^y [4, 5-b] tr u -jy-\--()V\ T-lr^';^ 75 / ] 

i^tert-7*5^;i/ (78 mg, 60 %) 

'H NMR (CDCI3) .5 1.41 (9H, s). 3.95 (3H, s), 3.95 (2H, d. J = 5. 0 Hz). 
5. 38 (2H, s), 7. 00-7.05 (IH, m). 7. 36-7.58 (6H, m), 7.95 (IH, d. J = 1.6 
20 Hz), 8.05-8.12 (3H, m), 8.40 (IH, d, J = 1.4 Hz) ppm 
IR (KBr) V 2980, 1748, 1667. 1292 cm"' 
HPLC (220 nm) MS 100 X (^^jt^PB^ 3. 24 ^» 
MS (APCH, m/e) 473 (M+1) 

25 [[[2-(3-^ h + '>7x-;i/)-6-7xli;i/-lH-r^iS^l/[4,5-b] bf U i^>-l-l';W 
7W;W75y] g^i? tert->^5^;i/ mmm\^^(0^^m (so mg) \ZA 

{bTic^ (Bii?x5^;i/^^) (10. 0 ml) ^twfL. ^MT 5 ^mis^^m^xnii^^m 

(Mgso,) ^iS^MjE^^L, m^timmLx. m-O-^ h^$/7xn;W- 
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6-7x-;U-lH-'l' 5 :$^y[4. 5-b] t!U z^>-l-^ M 7-^^M7S. /] mWt (19 mg, 
42 X) 

'H NMR (DMSO-dj) d 3.87 (3H, s), 3.91 (2H, d, J = 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (IH, i). 7.39-7.59 (4H. m), 7.79-7.97 (4H, n), 8.65(1H. s). 
5 8.66 (IH, s), 8.97 (IH, t, J = 5.6 Hz) ppm 
IR (KBr) V 3^15. 1688, 1591, 1478 cm"' 
, HPLC (220 nm) Ul^ 93 % mWmS 2. 59 ^) 
MS (APCI+, m/e) 417 (M+1) 

mmm 157 

10 mm2-[l2-(Z-:< h=^'>7x::i;i/)-6-7x::i;WlH-<5^y[4.5-b] tfU>'>- 

y-^^^y-jv (1 : 1, v/v. 20 ml) \zmm\^> 2 itTmitv^^hmm (e.s 
ml) ^jn^fc, ^w^i.^mm^^m^rc^. Kmm'^m^7i^\zm.€. mt^^ 

15 (Mgsoj mm^mB^^h. m^^mmvx. 2-m-iz-:Ah^z^yx.:z. 

;i/)-6-7x-;WlH-r 53^V[4. 5-b] trU i»-\-^M:^'^)V]yaiy-)V (133 
mg. 83 X) ^#fc, ■5^b^tHo:7^>-»mx5^;Wa:0ffM. 
'H NMR (DMSO-d.) <5 3.88 (3H, s), 5.89 (2H, s). 6.79-6.92 (2H, m), 7.03- 
7.08 (IH, m), 7.15-7.23 (IH, m), 7.41-7.58 (5H, m), 7. 76-7.80 (2H. m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (IH, d, J = 1.4 Hz), 
10.96 (IH, s) ppm 

IR (KBr) V 3063, 1468, 1404, 1238 cm'" 
HPLC (220 nm) *IS 100 X (^j^l^lM! 3. 30 ^) 

MS (ESH. m/e) 408 (M+1) 
25 158 

2-[[2-(3-7^ h4^i>7xn;W-6-7xn;i/-lH-r ^3^V^[4, 5-b] tfU >?>-l-r 

;W^5^;W:7xy-;i/ mmmi^KDit^m) (4i mg) , zru^mt:iL^)V (18 

mg) , N,N-i^p<5';i/JiN;|/A7^ H (1 ml) SDmmz^mi^ ^) A (19 mg) ^1XiX> 

^m.x-immfi-'^m'iirz. s^&M^#i<&7Kfca^. mmx-^jvumiavrz, mm 
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m^ym. nm (Mgso,) mmmm^s^v. mmmrnvT. [2-[[2-(3-^ 

h =^''>7 X - -6-7 xn;i/-lH-r S [4, 5-b] H 'J )V] ^ y x 

7=^^5>]|^^X5^;|/ (37 mg, 74 «) Srfffeo 
HPLC (220 nm) M^lOO SK (^1^^3. 59^) 
5 MS (APCI+, m/e) 494 (M+1) 
IISgMl59 

[2-[[2-(3-;< h^S^:7x-;l/)-6-7x-;i/-lH-r 5^V[4. 5-b] t°U i^>-l-r 
;i'];^^;i']7xy^>-]imx5^;i/ (MM ISSO^b-^t;) (28 mg) ^rxh'^h 
]^uyyy-X^ (1 : 1, v/v, 3.6 ml) izmMV. 2 N7KMU5^^7A^ 

10 m (1.2 ml) ^iin^fc. m^r2mmit)^^M'^rz^. Kj!^m'^'^^7K\zm€. 2 n 

iim^jDATpH 3tCii^U, Bfmx5^;i/-xh^kH077> (3:1, v/v) T 

mmi^rzo mmm^ym. (Mgso^) mm^m&'^^L. m^^»lt. 

[2- [[2- (3-^ h^i/7xX;i')-6-7xX;l/-lH-r $^^/[4, 5-b] tf U >?>-l-'r;W 

p^5";W7xy4^v']S^^ (15 mg. 55 %) ^#fcc 
15 'HNMR (DMSO-d,) 6 3.87 (3H, s), 4.85 (2H. s), 5.98 (2H, s), 6.94-7.05 

(3H. m). 7.28-7.55 (6H, m), 7.74-7.78 (2H, m), 7.96-8.03 (2H, m), 8.54 

(IH, s), 8.66 (IH, s) ppm 

IR (KBr) V 3403, 1605, 1474, 1235 cm"' 

HPLC (220 nm) 98 % (U^mm 3. 27 ^) 
20 MS (APCI+, m/e) 466 (M+1) 

Hi^M 160 

m^mntLxmrnm 157 (oit^^^t ^-':ru^^mx^)}^^^m^b. mmm 

1 58-1 59 (D:^mzm l^X 4- [2- [ [2- (3-;< h ^^^7 x -)V) -6-7 xx;i/-lH-< 5 ^ 
y [4, 5-b] tf U '7>-l-<;i/] 7xy ^vllSM^-^fiKLfco 

25 'H NMR (DMSO-de) S 1.95 (2H. quintet. J = 6.7 Hz). 2.39 (2H, t. J = 6.8 
Hz). 3.86 (3H. s). 4.07 (2H. t. J = 6. 1 Hz). 5.96 (2H, s), 6.89-7.07 (3H. 
m). 7.27-7.56 (6H, m), 7. 75-7.79 (2H, m). 7.93-8.01 (2H. m). 8.52 (IH, s). 
8.56 (IH, s) ppm 

IR (KBr) V 2940, 1713, 1470, 1244 cm"' 
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HPLC (220 nm) 95 % (UWmm 3. 34 ^) 
MS (APCI+, i/e) 494 (M+1) 
161 

2-(3-;< h^i/7x^;i')-6-7x^;WlH-r 5^V[4, 5-b] tf U >>> («^J 1 
5 ©ib-S-tj) (80 mg) . 2-tert-:/5^;K5y-2->'X5^;|/7ay-l,3-i^^5"jW^ 
;i'kHD-l,3,2-:^T1f*;^3}>U>^l& (PS-BEMP, 2.2iranol/g) (181 mg). N,N- 
P^=^M)\^A75.\i (3.2 ml) ©^g^^J^^MT 1 I^BBliabm 4-7;V::r 
D^>>?;i/^PUH (46 mg) Srtra;^, ^iST^ Sfd 15 ItP^Mbfe. fi^jilSji 

MJE^S«ibT> l-(4-7;U:rn'^>i^;W-2-(3-^h^'>7x-;i/)- 6-7xn 
;MH-r5i?'l/[4.5-b]t!U>^>' (84 mg, 78 X) ^mfco 
'H NMR (CDCl,) 6 3.96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H. m). 7.76 (IH, d, J = 1.8 Hz), 8.09-8.18 (2H, m), 8.37 (IH, d, J = 
15 1.8 Hz) ppi 

HPLC (220 nm) mMm % (UWmr^Z.12^) 
MS (APCH, m/e) 410 (M+1) 

mm 161 <D:&m\zmcx^y(Dmmm i62~206 (Dit^m^-^^vrco 
20 mnm m 

1 - (2- 7 o ^ > >?;|/) -2- (3-^ h ^ 5^ 7 X :i;P) -6- 7 X IH-f ^ ^ y [4. 5- 

HPLC (220 nm) mS. 99 % i^WWm 3. 52 ^) 
MS (APCI+, m/e) 410 (M+1) 
25 II»J163 

l-(3-7;i':tn'>;>>';i/)-2-(3-p^ h^'>7x-;W-6-7xZi;i'-lH-f 5^V[4, 5- 

HPLC (220 nm) im^i % (^it^lB 3. 56 ^^) 
MS (APCH. m/e) 410 (M+1) 
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1 - (2, 4- V 7 n ^ > v;W -2- h ^ 7 x r:; W -6- 7 x :n;i/-iH-r 5 y y 
[4, 5-b]lfU>'> 

HPLC (220 nnO 98 SK (^i#B#^1 3. 59 ^) 
5 MS (APCI+. m/e) 428 (M+1) 

mmm m 

1 - (3 , 5->5 7 ;i/:t □ ^>>>M -2- (3- ^ h ^ 7 X -Jl/) -6- 7 x :i;i<-lH-r 5 ^5^1/ 
[4.5-b]lf U>?> 

HPLC (220 nm) mM9i % mW^m 3. 62 ^) 
10 MS (APCI+, m/e) 428 (M+1) 
HJS^SJ 166 

1- (2. 6->^7 ;i':t P ^ > -2- (3-p^ h 7 xnjl/) -6-7 xr:;i'-lH-'r ^ 
[4,5-b]t°U>?> 

HPLC (220 nm) m& 99 8! (^ifl^FBl 3. 65 5» 
15 MS (APCI+. m/e) 428 (M+1) 
iliSM 167 

l-(2-i^PD^>v;i/)-2-(3-/ h^r'>7x-;l/)-6-7xn;l/-lH-'1'$^V[4, 5-b] 

HPLC (220 nm) mm96 % (Un^m 3. 66 ^) 
20 MS (APCI+, m/e) 426 (M+1) 
M^J 168 

l-(3,4->'i^aP'^>>?;l/)-2-(3-^ h+S^7x:=:;U)-6-7xnjl/-iH-r5i5^\/ 

[4. 5-b]t:Ui^> 

HPLC (220 nm) US. 99 X (U^mm 4. 01 ^) 
25 MS (APCH, m/e) 460 (M+1) 
IIWJ169 

l-(3-:/P^^>5^;W-2-(3-^ h:^'>7x-;W-6-7x3i;i/-lH-'f 5^V^[4, 5-b] 

h°Uv> 

HPLC (220 nm) 97 X (^JtBtF^^ 3. 74 ^) 



wo 03/045929 PCT/JP02/12264 

110 

MS (APCH. m/e) 470 (M+1) 

mmmm 

, 2-(3-^ h^e/7xn;i/)-6-7x-;i'-i-[2-(hU7;p:tn^^;w^>5^;H-iH- 

-r^yVW, 5-b]tfUv> 
5 HPLC (220 nm) 97 Si (^it^lW 3. 71 ^) 
MS (APCH, in/e) 460 (M+1) 
HSgM 171 

2- (3- ^ h ^ 7 X -6- 7 X 1 - [3- ( h «J y D ^ ^ > >?; W - IH- 

10 HPLC (220 ni) ijSIII 97 X (^JtHf K 3. 75 ^) 
MS (APCH, m/e) 460 (M+1) 
172 

2- (3- ^ h ^ 7 X - ;i/) -6- 7 X =.)V- \-[i-(h^)y)V'tU^^)U)^>P)V]-m- 

-i^yviA, 5-b] trus^> 

15 HPLC (220 nm) MS 98 % iUWmm^.U^) 
MS (APCH, m/e) 460 (M+1) 
173 

2-(3-^ h^'>7x-;W-6-7xn;i/-l-[4-(h U y)V:tn?>. h^i^)^y-y)V]- 
IH-f 5i5^\/[4. S-bllfUv'V 
20 HPLC (220 nm) ijSfiS 98 X («^^B#Fb1 3. 84 ^) 
MS (APCH, m/e) 476 (M+1) 

mmm \u 

2- (3- ^ h ^ 7 x W - 1 - (2- y V)V) -6- 7 x lH-< 5 [4, 5-b] 

25 HPLC (220 nm) mM. 98 X (TONpral 3. 65 ^) 
MS (APCH, m/e) 406 (M+1) 
^Jg^Jl 175 

2-(3-;>^ h+i^7x-;i/)-l-(4-p^5^;i/^>S?;i/)-6-7x-;P-lH-'l' $yy[4, 5-b] 
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HPLC (220 nm) 97 % mWf^m 3. 72 ^) 
MS (APCI+, m/e) 406 (M+1) 

Mmm 176 

i-(3,4-v^5^;P'^>v;i')-2-(3-^ h^->7xr:;W-6-:7x:n;i/-iH-r 

5 [4,5-b]lf'J>^> .. 

HPLC (220 ni) m& 99 % iUt^mm 3. 95 ^) 
MS (APCH, m/e) 420 (M+1) 

mmm m 

l-(4-tert-7'5^;W^>v';U)-2-(3-p^ h4^>':7xr:;i')-6-:7xn;i/-lH-< SiS^V 
10 [4.5-b]trU>^> 

HPLC (220 nm) MS 100 % (^j^^P^ 4. 20 ^) 

MS (APCI+, m/e) 448 (M+1) 

mmmm 

l-(3-^ h^-y^>z^M-2-iZ-;^ h4^v7x:::;U)-6-7x-;i/-lH-<^^y[4, 5- 
15 b]tfU>?> 

HPLC (220 nm) i|5fiS 99 X (ftitUfF^ 3. 71 ^J") 
MS (APCH, m/e) 422 (M+1) 

mmmm 

l-(4-^ h^>'^>>';U)-2-(3-p^ h:^^v'>'x-JW-6-7x::i;MH-r^^\/C4. 5- 
20 b]tfUi^> 

HPLC (220 nm) i^fg 97 5K (^JtltF^ 3. 71 ^) 
MS (APCI+, m/e) 422 (M+1) 

IIMfil 180 

i-(3. h^'>^>v;i/)-2-(3-^ h+->7x-;i/)-6-7x-;i/-lH-r^i5^y 
25 C4.5-b]lf U>^> 

HPLC (220 nm) 98 % (^^mm 3. 62 ^) 
MS (APCI+. m/e) 452 (M+1) 
181 
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2- (3-^ h4^i/7xn;W-i-(2-- h n^>>?;i/)-6-7xr:;|/-iH-r 5 [4, 5-b] 

HPLC (220 nm) USl 99 % mwmm 3. 62 ^) 
MS (APCI+, m/e) 437 (Mil) 
5 HM^ni 182 

2-(3-^ h4^'>7x-;U)-I-(3-- h P^>>'Jl<')-6-7x-;MH-r 5^V[4. 5-b] 

HPLC (220 nm) 95 % (UW^fSi 3. 52 ^) 
MS (APCI+, i/e) 437 (M+1) 

10 mmm m 

2- (3-^ h S> 7 X -1 - (4-:n h O ^ > -6- 7 X - ;i/-lH-f 5 y [4, 5-b] 

HPLC (220 nm) i^S 99 % (Ul^mmz.U^) 
MS (APCH. m/e) 437 . (M+1) 
15 184 

4-[[2-(3-p< h^v'7x-;i')-6-7x-;i/;lH-r ^r5^y[4, 5-b] t! U i^>-l-^ M 

HPLC (220 nm) 93 X («^^^ 3. 53 5» 
MS (APCI+, m/e) 417 (M+1) 
20 HJfe^ 185 

1-Ca.r -]f:7x-;l/)-2-^;M5^;i/]-2-(3-pC h4^v7x3ijU)-6-7xr:;i.^lH- 
^^iS^yU. 5-b]tfU>?> 
HPLC (220 nm) mi96 % (UWnm 4. 00 ^) 
MS (APCI+. m/e) 468 (M+1) 
25 ^iS^?iJ186 

l-[(M' -e7xr:;u)-4-i:;M5";W-2-(3-^ h+v-^x^uW-a-yx-jU-m- 

-r$i$^y[4. 5-b]tru>'> 

HPLC (220 nm) mm 99 X i^^mm 4. 10 ^) 
MS (APCI+, m/e) 468 (M+1) 
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2- (3-^ h^i^ 7 xn;0 -1- (1-:^ y -6-7 x:r;wiH-i' 5 U, 5-b] 

HPLc (220 nm) mm 99 % mmmm 3. 94 ^) 

5 MS (APCI+. m/e) 442 (M+1) 

2-(3-^h4^>'7xn;W-i-(2-:^7^;M5^;0-6-7x-;u-iH-^s^V[4.5-b] 

HPLC (220 nm) M^lOO % (UWmmZ.^^^) 
10 MS (APCI+, m/e) 442 (M+1) 
189 

l-^>Xk: H U;i'-2-(3-^ b=^v7x-;i/)-6-7x-JWlH-r [4. 5-b] lf U 

HPLC (220 nm) 99 % mmmmi.Oi^) 
15 MS (APCI+, m/e) 468 (Mil) 

mmmm 

1- (9H-7 U >-9-i Jl) -2- (3-^ h ^ i/ 7 x - ; W -6- 7 x H-T ^ 
[4,5-b]trU>^> 

HPLC (220 nm) MS 91 % (Umm^.O^^) 
20 MS (APCI+, m/e) 466 (M+1) 
191 

2- (3-^ b^^>7x-;W-l-(3-7xy^S^^>>';i/)-6-7x-;i/-lH-r^t5^y 
[4,5-b]trUv^> 

HPLC (220 nm) MS 99 % (Ummm 4. 07 ^) 
25 MS (APCH, m/e) 484 (M+1) 

nmm 192 

l-(4-'^>y-r;i/^>>?;U)-2-(3-> h^i^7x:=:;W-677x-;i.-iH-r 
[4. 5-b]t?U5^> 

HPLC (220 nm) MS 97 X (^itU^Fsl 3. 88 ^) 
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MS (APCI+, m/e) 496 (M+l) 
193 

4- [[2- (3-^ b:^v7x-;i/)-6-7x:::;MH-f ^iJ'VU, 5-b] tf U z^>-\-i M 

5 HPLC (220 nm) mM^O % iUWV^m 3. 62 ^) 
MS (APCI+. m/e) 450 (M+l) 
194 

[2-(3-^ h^>'7x:njW-6-7xr:;i/-lH-r5^y[4, 5-b] tf U >'>-l-r;W (7 

10 HPLC (220 nm) 97 X («it^K 3. 71 :«') 
MS (APCH, m/e) 450 (M+l) 
^jlS^ 195 

2- (3-;^ h 7 x-jW -1-7 x:^ v-;P-6-7 x-;WlH-f 5 [4, 5-b3 If U 
HPLC (220 nm) mM 90 % (^Jt^K 3. 62 ^J-) 
15 MS (APCH, m/e) 420 (M+l) 
196 

1- (4-^ D P yaL-^-yJV) -2- (3-p^ h =^5/ 7 xr:;W -6-7 xr:;V-lH-'r 5 [4. 5- 

HPLC (220 nm) MS 100 X (^JtBtPB^ 3. 82 ^) 
20 MS (APCI+. m/e) 454 (M+l) 

l-(4-pC h^i/7x:^->;^)-2-(3-;^ h^->7x:=:;V)-6-7xn;WlH-r53^V 
[4, 5-b]trUi^> 

HPLC (220 djd) m& 99 % (UWmr^ 3. 65 5^) 
25 MS (APCH. m/e) 450 (M+l) 

mmmm 

4-[[2-(3->^ h^'>7x:njl/)-6-7x~;l/-lH-^ 5iS^l/[4, 5-b] If U i^>-l-(M 
HPLC (220 nm) fsm 100 % (Unmm 3. 55 ^) 
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MS (APCI+. m/e) 445 (M+1) 
mum 199 

2- (3-^ h^5>7x-;W)-6-7x-;i/-l-[(E)-3-7x-;|/-2-7°a^-;W-lH-f 5 

5 HPLC (220 nm) 99 X (^^^1^^ 3. 87 ^) 
MS (APCI+. m/e) 418 (M+1) 

MW.m 200 

1 - [ (3, ^ 5";p-4-r V ^ij- yj ;i/) 5^; w -2- (3-^ h ^ -> 7 x n -e- 7 x - 

jU-lH-f 5yy[4. 5-b] k! U 
10 HPLC (220 nm) m^lOO % (^3tM3.38^^) 
MS (APCI+! m/e) 411 (M+1) 
^MM 201 

l-X^;U-2-(3-;< h^v'7xr:;i/)-6-7x::i;WlH-.-r 53^l/[4. 5-b] tf U 
HPLC (220 nm) i^S 100 X iUWm^d.21^) 
15 MS (APCI+, m/e) 330 (M+1) 
llJfi^ 202 

1- ($/^ o 7°a k°;i/p< 5^;i/) -2- (3-^ h ^ 5/ 7 x:::;!/) -6- 7 x - jU-lH-r 5 ^$^'7 
[4.5-b]k°Uv> 

HPLC (220 nm) MS 97 % («JtB#K 3. 54 ^) 
20 MS (APCI+, m/e) 356 (M+1) 

mmm 203 

l-(2-'>i5'D^^->;UX5^;W-2-(3-^ h^S^7xx;U)-6-7xnjP-lH-rSiS^y 
[4,5-b] trU v> 

HPLC (220 nm) MS? 100 X ({^^Btr^l 4. 15 ^) 
25 MS (APCI+, m/e) 412 (M+1) 
^li««J 204 

l-rV7*5";i'-2-(3-^ b^>'7x-;W-6-7x-;P-lH->r5i5^V[4. 5-b] t!U>^> 
HPLC (220 nm) MS 94 % ({^J^I^PbI 3. 61 5)-) 
MS (APCI+, m/e) 358 (M+1) 
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nmm 205 

2- (3.-;p^ V^-yy x-;i')-l-(4-^>-r:z;0-6-7 x-;i'-lH-r 5 ^'/ii, 5-b] tf U 
>'> 

HPLC (220 nm) MS 99 (^it^K 3. 68 ^) 
5 MS (APCI+, m/e) 370 (M+1) 
HWi 206 

4- [2- (3-^ h^'>7xr:;P)-6-7x-;i/-lH-f 5 iJ^'VU. 5-b] tf U V>-\-^ )V\ 

HPLC (220 nm) iHfiS 100 X (^JtBtK 3. 19 5)-) 
10 MS (APCI+. m/e) 369 (M+1) 
207 

2- (3-^ h ^'yy xn;W -6-:7 x - jWlH-f 5 iS^y [4. 5-b] t! U (HM^ai 1 
©{b'&tJ) (80 mg) , 2-tert-:/5^;K^/-2->^X5';P7$7-l,3-$^;>^5^;i/-/^ 
Jl/k Ho-l,3,2->?7ifxl^X*U>1t8g (PS-BEMP, 2.2mmol/g) (326 mg), N,N- 

15 e^^^Jl/TjNjPAT^ F (4. 5, ml) mFBlJ6ML;^c^> 3-tfU>' 

;i/p^^;Pi?D>J Hit^lt (52 mg) SriP;!, 15 I^FBlliML;^. OT. 

llifi«q 222 0;^^felc2pi:T«mb, 2-(3->^ N^>':7xr:;i/)- 6-7xn;i'-H(3- 
tf U 5^;i/^5^;i/)-lH-< 5 [4, 5-b] tr U (67 mg, 65 X) 
HPLC (220 nm) MS 98 % (^if ^FhI 2. 68 m 

20 MS (APCI+, m/e) 393 (M+1) 

mm 208-213 OD-fk-g-tf^^^bfe, 
HiSM 208 

25 2-(3-^ h=^^->7xZi;W-6-7x-;i/-l-(4-lf U>^;M5^;W-lH-r5i5^y[4.5-b] 

HPLC (220 nm) lifiS 97 X (^^«fB#F^ 2. 60 ^) 
MS (APCI+. m/e) 393 (M+1) 
209 
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2-[[2-(3-^ h4^i^7x::i;W-6-7x-;i/-lH-<^i5^l/[4,5-b] tfU i^>-l-r;W 

- HPLC (220 nm) Mft 97 % (Ul^mm 3. 67 ^ 
MS (APCH, m/e) 443 (M+1) 

5 mmm2io 

2-(3-^ h =^^^:7 X -6-7 xr:;i/-l- (5^T \/-;i/-4-'r -IH-r S :5^\/ 
[4. 5-b]trU5?> 

HPLC (220 nm) 81 « (#itll#FH^ 3. 28 ^) 
MS (APCI+, m/e) 399 (M+1) 
10 ^M211 

N.N-$?X9^;l/-N-[2-[2-(3-p< h=^>'7xZi;i/)-6-7xr:;i/-lH-^ 5iS^V[4, 5-b] tf 

U5^>-i-f;Wx5^;HT5> 

HPLC (220 nm) i^^ 96 % («^B#^1 2. 64 ^i-) 
MS (APCH, m/e) 401 (M+1) 

15 ^mm2i2 

2- (3-p^ h:^^'> 7 x-;i/) -6-7 xr:;i/-l- (2- 1!^ U v'y X5";W -IH-'f S ^VIA, 5- 
b]t?U>'> 

HPLC (220 nm) MM 96 ({*itP#M 2. 67 ^i") 
MS (APCH, m/e) 413 (M+1) 
20 IIM213 

2-(3-p< h^v7xX;W-l-(2-^:;i/7|NU /X5';W-6-7xx;i.-lH-1' 5^V[4, 5- 

b]trus?> 

HPLC (220 nm) 97 8! (Ul^mm 2. 59 ^i") 
MS (APCH, m/e) 415 (M+1) 
25 214 

5- >^ P ^:-2- [ (E) -2- [4- ( h U 7 O ^ ^;u) 7 X x; W X^x;!/] ^ > y 
V^>-;i/ m^m^^mt^m) (129 mg) . 7xX;i/7KD>i? (ni mg) . y-V'y 
^7>(hU7xx;i/;iNX7^ »A^v'5'A(0) (61 mg) , 2MB^^±hU'>A^ 
^ (1.05 ml) . h;i.x> (3. 15. ml) . •rN^bFD7^> (1.05 ml) ©jl-g- 
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!^^7)V:i>%mfp% 'CT?24^F^)0^#ig-i?m B^Sex5^;v-7"h^b Hp:7 

y> (3:1, v/v) tm^^mvito ^«ig^7K«fe. (Mgso4) mu^m 

-^+-y-> (1 : 6, v/v) x-mmt^m^^^m&mmLxn^n^m^^iimi^x. 

5 5-7xn;i/-2-[(E)-2-[4-(h'j 7;i/:ra^5^;i') 7xz:;i/]XT-n;W^>'y:t*-y- 
(70 mg. 55 %) ^mco m-m:r.^)V-^^-^>^rinf^^. 
'HNMR (CDCl,) 6 7.18 (IH, d, J = 16.6 Hz). 7.34-7.52 (3H, m). 7.60-7.75 
(8H, m), 7.83 (IH. d, J = 16.4 fe). 7.93 (IH, t, I = 1.3 Hz) ppm 
IR (KBr) V 1337, 1121, 1073, 829 cm"' 
10 HPLC (220 om) mSl^l % (^^i^r^l 5. 37 :5^) 
MS (APC1+, m/e) 366 (M+1) 

m^mm t Lx^mm 43-45 <D^-^mt^m(D:^u>m^m^m.ULs mmm 
214 (D-^mizmi:^x&rFommm 215-219 (Dit^m^^^LTc. 

Ilffi^215 

15 5- -7 X - ;u-2- [ (E) -2- 7 X n;i/Xx::i; W ^ > V^t^^l^- V'-;!/ 
HPLC (220 lun) M^93 X (^j#^r^ 5. 14 5^) 
MS (APC1+. m/e). 298 (M+1) 
lliS^i216 

2- [ (E) -2- (2, i--jy)i:t o 7 X " ;P) xt-x;1/] -5-7 xx;p^ > V;t^■t^y-;^ 

20 HPLC (220 lun) 100 X (^jf^ra 5.26 ^^) 
MS (APCI+. m/e) 334 (M+1) 
HiSM 217 

5- (2-7 u ;w -2-[(E) -2-7 xx;i/xx-;w ^> 

HPLC (220 nm) 97 3! (U^mm i.M^) 
25 MS (APCI+, m/e) 288 (M+1) 
218 

5- (2-7 U ;W -2-[(E) -2- [4- ( h U 7;P:t D 7 xXjW Xx:n;W 0^:^=^ 
HPLC (220 nm) M^92 X (^g^f ^fsl 5. 19 :$» 
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. MS (APCI+. m/e) 356 (M+1) 

mmm 219 

2- [ (E) -2- (2. A-i^yji-tuyj^-A) xt--;W -5- (2-7 >J ;W ^ 

HPLC (220 nm) |«S 100 X (^i^^Fs^ 5. 06 5^-) 
5 MS (APCH, m/e) 324 (M+1) 
HWJ 220 

5-7'D^-2-[(E)-2-7x-;i/Xx-;H^>V^4^1t^/-;i/ 43 (Dit^ 

m) (105 mg) . ]>-^V'/-)V (45 mg) , Emti^)':JJ^ (97 mg) , i?{bffi(ll) 

(70 mg) . k!U5^> (1.5 ml) (DU^i^o^T )vziy%m^ m 'x:^ unmt'^'^ 
mi^m^. m (Mgso,) mm^w.mm^. nmm^i^^)ij^)\^ts^h. 

^n-7h^^7-i'-(c#L. imx5^;i/-A4^-y-> (i : 6. v/v) T^Hi-r^iij^ 

^MJBEJgSgbT#e.n^^^$mbT, 5-(4-^^;P7xy^S/)-2-[(E)-2-7 
xx;i/Xxx;w^>V':t^ity-;i' (69 mg, 60 %) ^mfco W^S.'^)V-^^ 
15 U->J:DSiSa. 

'H NMR (CDCI3) (5 2.34 (3H, s). 6.92 (2H, d, J = 8.8 Hz)., 7.03 (IH, dd, J' 
= 8.6, 2.2 Hz), 7.06 (IH. d, J = 16.4 Hz), 7.14 (2H. d, J = 8.4 Hz), 7.32 
(IH, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7.58-7.63 (2H, m), 7.79 (IH, d, J 
= 16.6 Hz) ppm 
20 IR (KBr) v 1532, 1507, 1472, 1223 cm"' 
HPLC (220 nm) MS 95 % (MW^Wi 5. 30 ^) 
MS (APCIf, m/e) 328 (M+1) 

^mmm t. bT##M 43-44 (D\t^mt^m(om.Wky x / b, 
mmm 220 <Di]mzm\:.x^xro)mmm 221-222 m\:,^m^'t^htco 

25 HMM 221 

2-[(E)-2-7xx;i/Xxx;W-5-[4-[4-(iH-i, 2, 3- h U r'/-}V-\-^ )V) 

7 X / ^5/] ^yV:t^D"/-)V 

HPLC (220 nm) «97 % (Ul^mm^.Uj^) 

MS (APC1+, m/e) 4.37 (M+1) 
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5- [4-[4-(iH-i. 2, 3- h u 7y-;wi-r ;w :/5^;n yx.y=¥>'']-2-m-2-u-ih 

HPLC (220 nm) MS 100 % (^^tPfrel 5. 00 ^J-) 
5 MS (APCI+, m/e) 505 (M+1) 
Hifi^SJ 223 

6-yD^-2-7xr:;i/-lH-f ^-^VIA, 5-b] t!U (##M 3 CD-fb^^) (90 
Bg) , 7x-;i/3j?P>i^ (104 mg) , T-h^=^^;^(hU7x-;i/3iNX:7>f 
v^^7A(0) (38 mg) , 2\^mmi-V^)'0l>.mm (0.82 ml) , T-h^tHDy^> 
10 (3. 3 ml) om^m^T )]/-dynM^ 85 "CT 24 Bt.r^;5^^?ii?m S^^X5^;i/ 
-xh^b:Fci>'^> (3:1. v/v) <i:7K{c^Ebfco #aS*7jci5fe, 
(MgSO,) ^, ^i«^MjBEW*> SS^^&v'U*y;i/*^Ai^DTh^^7^-fc 
Ki?X5^;i/-i^DOjjN;i/A-^^i^-> (l : l : 4. v/v) TMT^li^^^ 

w.)£W^hTn^n^m^^mM\^x. 2,6->'7x-;i/-iH-r5i5*'y[4.5-b]tru 

15 (20 mg, 22 %) ^#fc„ ^^^□7j^;^A-^^$'y-;^J;DS^a. 

HPLC (220 m) % iUnm^ 2. 78 ^) 

MS (BS1+, m/e) 272 (M+1) 

mmmthx^mmz. ii. i6©{b^#ft:s.a©5j?D>m^Mi:a*^b, n 

](lg«a| 223 CD:^^JC2pi;TOT©«M 224~237 0{k-&#i:&'g-figLfc. j^J^ 

mmm 224 

2->'^ n^:^^->;i/-6-7x-;i/-iH-r 5^y[4. 5-b] h!U >y> 
HPLC (220 nm) m& 85 X («Jf I^PbI 2. 74 ^)-) 
25 MS (ESI+, m/e) 278 (M+1) 
Hii^aj 225 

6- (2-7;i':tD7x-;|/)-2-7x-;i^lH-f 5iS^VC4,5-b] tf U 
HPLC (220 nm) «ifi|| 99 X (U1^mfS\ 2. 88 ^) 

MS (APCI+, m/e) 290 (M+1) 
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mmm 226 

n^^vJl/-6-(2-7;V:tP >'xn;i/)-lH-f S^V[4, 5-b] If U 
HPLC (220 nin) 99 SK (^i#NprB^ 2. 79 ^) 
MS (APCI+. m/e) 296 (M+1) 
5 ^Jfi«aJ 227 

6- (1-:^ 7 -2-7 1 r.;l/-lH-r 5 [4. 5-b] tT U > 
HPLC (220 nm) MS 100 % (^mmm 3. 18 ^) 
MS (APCI+, m/e) 322 (M+1) 
^SIM 228 

HPLC (220 nm) 96 X (^jtl^fH^ 3. 11 5^-) 
MS (APCI+. m/e) 328 (M+1) 
MMM 229 

2-i/^D^^i/;i/-6-(3-^ h^J^7xn;|/)-lH-l'5i5^l/[4,5-b]h!U>^> 
15 HPLC (220 nm) i^lOO % mWmmtZZ^) 
MS (APCI+, m/e) 308 (M+1) 
HJSM 230 

6-(3-p^ h^v7x-;i/)-2-7x-;WlH-f ^iJ'Va 5-b] t:US?> 
HPLC (220 nm) M^lOO X (^Jt^r^l 2. 87 ^) 
20 MS (APCI+, m/e) 302 (M+1) 
^iSM 231 

2->^ □A=^i/Jl/-6-[3-( h U 7;i/^0^5^;l/) 7x:n;|/]-lH-'r 5i5^V^[4, 5-b] e 

HPLC (220 nm) MS 97 !i; (U^mmiA3^) 
25 MS (APCI+. m/e) 346 (M+1) 

4- (2-7 X -;P-lH-r 5 i5^l/[4, 5-b] tf U )l) ^>l/- h U Jl' 

HPLC (220 nm) MS 100 % (^nf^m2.%l^) 
MS (APCI+, m/e) 297 (M+1) 
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m^m 233 

4- U^^i/)V-m--( S 5-b] k! U v>-6-f ;W ^> V^n h U )V 

HPLC (220 nm) nS. 99 X (^^^m 2. 71 
MS (APCI+. m/e) 303 (M+1) 

5 mmm2Z4: 

6-[4-(^5^;i/;^;i/jfc.-;0 7xn;W-2-7x~;i/-iH-r 5 y>/[4, 5-b] tf u V> 

HPLC (220 nm) 80 % 2. 58 ^) 

MS (APCH, m/e) 350 (M+1) 

|lilM 235 ' 

10 2-vi^ □ A^><;i/-6-[4-(p<5^;vx;i'*;n;W 7x:::;H-iH-r 5 ^5^7 [4. 5-b] tf u 

HPLC (220 nm) |iS 96 % (#1^^2.48^) 
MS (APCH, m/e) 356 (M+1) 

^iSM236 

15 6-(2-yjV:ttiyji-}i')-2-(2-i-y^)V)-\E-^^y'/[i. 5-b] tf Uv'^ 
HPLC (220 nm) m& 98 X (^^jtl^K 3. 34 ^) 
MS (APCI+, m/e) 340 (M+1) 
237 

2-(2-^7^;i/)-6-7x:n;i/-iH-'r 5 y y[4, 5-b] tf U 
20 HPLC (220 nm) m& 100 % iU^mm 3.21 ^) 
MS (APCH, m/e) 322 (M+1) 
«M 238 

6-yat-2-7xn;WlH-f ^ iS^y [4, 5-b] hf U >^> (##M 3 ®{k^tl) (90 

mg) , 2-(hU:/5^;i'XiS'-;i/)7^> (305 mg) , i^^ont:7.(hU:7x-;i/7jN 
25 X7^»/1^>^'^A(II) (23 mg) , N.N-v^^^jU/J^jl/ATS K (4 ml) (DU^^ 

^t"K07^> (3 : 1. v/v) Tttffilxfc. mmm^7m. (MgSO^) ^ 

;i/-^oaj]N;UA-A:^-tl-> (I : l : 4. v/v) T^fcB1-^®5^<&i(JBEz^^bTf# 
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fbMmMi^mi^VX. 6-(2-7 'J ;i/)-2-7xn;i/-lH-r 5 ^'/[i, 5-b] If U 
(49 mg, 57 %) ^mrco ■ 
HPLC (220 nm) 100 % (^jfBtW 2. 66 ^) 
MS (APCI+, m/e) 262 (M+1) 

•MMisiL. mmm 238 (D:^m\zmi:^xuT<Dmmm 239-241 o^t^m^^^i^tc, 
mmm 239 

10 2->i; U (2-7 U ;W -IH-f 5 iS^y [4. 5-b] t? u >'> 
HPLC (220 nm) Kfilg 99 % (UW^m 2. 57 ^) 
MS (APCI+, m/e) 268 (Mil) 
MMM 240 

6- (2-7 U M-2-(2-i-y^)i)-m-^ s. [4. 5-b] bf U 
15 HPLC (220 nm) MS 98 % (U^mf^ZAi^) 
MS (APCI+, m/e) 312 (M+1) 
«^!1241 

2-(2-:^7^;i/)-6-(2-5'X-;W-lH-'f 5yV[4, 5-b] fcf' J P> 
HPLC (220 nm) 99 X (^^itP^r^l 3. 31 ^) 
20 MS (APCI+. m/e) 328 (M+1) 

©HISM 242-254 O-fb^tlSr^fiSL/fc. 

mmm 242 

6-7 □ ^-2- (3-/ h 4^ 7 X :i;i/) ^ > y:t ^1^- 

25 HPLC (220 nm) $ifiS 97 X mn^m 4. 85 :a^) 
MS (APCI+, m/e) 304 (M+1) 
ll»J 243 

6-7 p =E-2- i2-± y^M^y y 

HPLC (220 nm) mm 95 % m^mm 5. 41 ^) 
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MS (APCI+, m/e) 324 (M+1) 
244 

HPLC (220 nm) 99 % (Ul^mm 4. 83 ^) 

5 MS (APCI+, m/e) 274 (M+1) 

mmm 245 

6-::^ a qE-2- (3-^ 7 x n; W ^ > 

HPLC (220 nm) 97 % {UWmm5.n^) 
MS (APCH, m/e) 288 (M+1) 
10 ||»J246 

HPLC (220 nm) «jfi^98 % m^mmLil^) 
MS (APCH. m/e) 304 (M+1) 
247 

15 6-7*P^-2-(3,4->^^ h=¥iyy x.:z)V)^>'/-t^D-V-)l' 
HPLC (220 nm) 95 X (^^Itl^F^ 4. 50 ^) 
MS (APCI+. m/e) 334 (M+1) 
Hife^ 248 

6-y p ^-2- (2-7^ h ^ V 7 X n;i/) ^ > y^^+i- 

20 HPLC (220 nm) i^*99 % (^^B^F^a 4.41 ^3^) 
MS (APCI+, m/e) 304 (M+1) 
^Jg^SI 249 

6-:/DqE-2-(3,4, 5-hUp^h=^^'>>'x-;i/)^>V:f-+-y-y-;i/ 

HPLC (220 nm) 99 % i^nmmLil^) 

25 MS (APCH, m/e) 364 (M+1) 
250 

HPLC (220 nm) 96 X (^Jtl^K 4. 95 ^) 

MS (APCH, m/e) 292 (M+1) 
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mmm 251 

6-7*a ^:-2- [3- ihVyJV^u^ ^)V) yx.:z.)V\ <y'M^'^'/-)V 
HPLC (220 nm) m.^ 99 % (^^^F^l 5. 23 ^) 
MS (APCH, m/e) 342 (M+1) 
5 252 

HPLC (220 nm) MS 100 % (^^NfFb^ 5. 30 ^)-) 
MS (APCH, m/e) 358 (M+1) 
HMM 253 

10 3-(6-yp^^>V:t=^1*-y-;W2-'f JW'OXyS H 
HPLC (220 nm) mM 98 X {^^"^^ 3. 65 5)-) 
MS (APCI+, m/e) 317 (M+1) 
USS^lI 254 

6-y P ^-2- (3-:/ h + :7 X W ^ > V:^ ^th V-;!/ 

15 HPLC (220 nm) 99 X (^itBtlH 5.71 ^ 
MS (APCH, m/e) 346 (M+1) 

. Iliif!l255 

3-(6-7*P^^>y:r^ifv'-;i'-2-r;w^>X75 h mmmtiKDit^m) 

(1.09 g) , t:U5^> (0.41 g) , N,N-v^5";i/3t;;i/AT5 F (20 ml) ©S-^tJ 
20 t:t+1J-U;i/^PU H (0.52 g) 5:0 t:TfiSTbfco 0 'Cl? 50 

5ftJMW7K, 7jcTJIi>^^l^L. (MgSO^) 1^. ^I^^MflEii^b. M^^ML 
T, 3-(6-7*P^^>\/:t+1i-y-;i/-2-f;l/)^>y- h'j;!/ (949 mg. 92 %) 

25 'H NMR (CDCI3) 5 7.53 (IH. dd, J =8.7, 1.7 Hz), 7.64-7.72 (2H. m), 7.80 
(IH, d. J = 1.8 Hz), 7.84 (IH, dt, J = 7.7. 1.5 Hz). 8.45-8.53 (2H, m) 
ppm 

IR (KBr) V 2232, 1333, 804 cm"' 

HPLC (220 nm) 98 % i^n^fii 4. 57 ^) 
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MS (ESH, m/e) 299 (M+1) 

ommm 256^266 <D^\:,^i^^'^^Lrz» 

mmm 256 

6-y □ t-2- [3- [{hVyjPtu^ ^)V) ^:tl 7 X - ^ 
HPLC (220 nm) «i6«98 X iUmmmSAZ^) 
MS (APCI+. ffl/e) 374 (M+1) 
llig«»l 257 

6-:/p:e-2-[3-7;i/:tD-5-( h U y)]/^U^^)V)y3L-)V]^>'/:t^^V-}V 
HPLC (220 nm) ijS6« 100 « (^^#^5. 28^) 
MS (APCI+, m/e) 360 (M+I) 
^3SM 258 

6-:/P ^r-2- (3-X h ^<>7 X ^ >\/:t^lJ- 

HPLC (220 nm) «ioo « mmmm^.u^) 

MS (APCH. m/e) 318 (M+1) 
259 

2- [3, 5- If 7. ( h U 7;P^D^^ju) 7xr:;w]-6-:/o^^>y:r4^-y-y-;i, 
HPLC (220 \m) rn^mx i^mm^lAZ^) 

MS (APCH, m/e) 410 (M+1) 

UliSM 260 

6^:/ p ^-2- (3. 5- V 7 □ 7 x-;i/) ^ >y;t^it 

HPLC (220 nm) MS 100 % (^^it^Fp^ 5. 07 ^) 
MS (APCI+, m/e) 310 (M+1) 
HiSM 261 

6-:/P ^-2- (3-7 X y 7 X -)V) ^ > 

HPLC (220 nm) MS 100 X mmnmiA^^) 

MS (APCH. m/e) 366 (M+1) 
^M«a|262 

6-:/p^-2- (5-pt 5^;w2-5^x- ;w ^>y:t^lJ-y-;i/ 
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HPLC (220 nm) i^^ 99 % iUWmm 4. 91 ^) 
MS (APCH. m/e) 294 (M+1) 
263 

5 HPLC (220 nm) 99 % (UW^f^ 4. 92 ^) 
MS (APCI+, m/e) 314 (M+1) 

• Il]!(l^?il264 
2- (1 > V5^:t 7 X >-2-r ;i/) -6-7'n ^ ^ > 
HPLC (220 nm) 97 % i^Wmfj^ 5. 31 ^ 
10 MS (APCH, m/e) 330 (M+1) 

mmm 265 

6-(6-7'n^:^>y:t^+>-^/-;i/-2-'r;i')=^y u > 

HPLC (220 nm) 97 % (^S^j^BtF^ 3. 40 ^) 
MS (APCH, m/e) 325 (M+1) 

15 mmm2^6 

6_^p q£_2- (3-- i^uy X - ;i/) 

HPLC (220 nm) MS 99 % (^^^B^fs^ 4. 70 :^) 
MS (APCH, m/e) 319 (M+1) 

mmm 26? 

20 6-yo^:-2-(3-r: h ay 3:.=.)V)^yV^^^'/-)V (mmm 266 (Dit^m 
(5.96 g) , ^t=.y^}V (II) (204 mg) , ^^J'/-;!/ (100 ml) , xh^k 
KP77> (100 ml) (DM'^'^izyi^mit-^'^^mi-h^J^A (2.12 g) ^0 pTi!> 

#7j<(cat\ «x5^;i/Tamufc. ms^tk-^, ^jg (Mgso^) , ^ss^ms 
25 mm^m&^^v. m^^mmvx. 3-(6-7'D^^>y:t^ii-y-;u-2-r 

;i.)7-ij> (4.46 g, 83 %) ^ntco 

'H NMR (CDCI3) 5 3.86 (2H, s), 6.86 (IH, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (IH, dd. J = 8.5, 1.9 Hz), 7.54-7. 64 (2H, m). 
7.74 (IH, d, J = 1.8 Hz) ppm 
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IR (KBr) V 3206, 1456. 1335 cm-' 
HPLC (220 nm) mM 85 % {^n^fSi 3. 28 ^) 
MS (APCI+, m/e) 289 (M+1) 
268 

5 3- (6- >y:t^iti/-;i'-2-r M 7- u > immm m ©^ts^tj) 

(925 mg) , hUX5^;PT5> (390 mg) , ■rb7tl<D77> (35 ml).©^?0? 
{C7^5";i/i^ O U 1< (276 mg) ^^MXlMXt^o SMT mffid^^igifm S 
^m-^m^Mz^^. Wm:s.=^)V-^h'7\i^uyy> (Sn, v/v) Tttffibfc. 

^mm^\ N itm, tk, tg^ftmw*, i^-^mmmi.. (Mgso,) ^^^^ 

10 MffiHib, ig^&Ji^UT. N-[3-(6-:/C3^^>y:t4^1J-y-;i'-2-r;i/)7x 
r;;HT-fehT5 H (923 mg. 87 %) ^%1to 

•H NMR (CDClj) (5 2.24 (3H, s). 7.34-7.39 (IH, m). 7.45-7. 53 (2H, m). 7.62 
(IH, d. J = 8.0 Hz). 7.74 (IH, d. J = 1.8 Hz). 7.79-7.84 (IH. m). 7.96- 
8.00 (IH, m), 8.28 (IH, s) ppm 
15 IR (KBr) V 3274. 1663, 1564 cm"' 

HPLC (220 nm) ijJfi^ 86 % iUmnf^ 4. 00 ^) 
MS (ESI+. m/e) 331 (Mil) 

268 (Dismzm^^x^xv<j^^mm 259 (D^t^m^^^vtio 

20 HifiM 269 

N-[3-(6-yD^^>'V;t-^ij-v^-;W2-i';W 7x:i;W'^>XT5 H 
HPLC (220 nm) 89 % (^JtBf ffl 4. 72 ^^) 
MS (ESI+, m/e) 393 (M+1) 

ll»J 270 

25 3-(6-yD^ ^>V^:t^-tl-y-;l/-2-'r ;i/) 'J > (^»J 267 Oit^m 

(925 mg) . hUX5^;i/75> (490 mg) . 4->'p^5^;P7^ y tf' J (39 mg) . 
■rh^tKD7^> (35 ml) <Dmmz^i'>7.}V-^=L)Vi7U^J H (440 mg) 

mmvrc, ^mm^i n m tk. la^aw*. 7i:xm:km^L. (Mgso,) 
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mm^mz^^h. m^^mrnhx. N-[3-(6-:/o^--^>y:t=^ij-y-;i.-2- 

'i)V)yx.:z)V]><^>7.}\^-^>7S.\i (686 mg, 58 X) Sr#^„ @^mx5^;P-^ 

'H NMR (DMSO-dj) d 3.07 (3H, s), 7.44-7.48 (IH, m), 7.55-7.63 (2H, in), 
5 7.79 (IH, d. J = 8.8 Hz). 7.90-7.94 (IH, m), 8.08-8.15 (2H, m). 10.13 (IH, 
s) ppm 

IR (KBr) V 3270, 1321. 1159 cm"' 

HPLC (220 nm) Mlg 93 % (^^Itf^ 4. 10 ^) 

MS (ESI+, m/e) 367 (M+1) 

10 mmm 271 

3-(6->^a^^>\/:t^U-\/-;W2-r;i/)7nU > 267 ©^fb-g-ife) 

(925 mg) (Dt:Uv> (15 ml) M(C-f V>'7>i?X5^;l/ (680 mg) ^^MTJP 

h HD7^> (3 : 1. v/v) TtttbLfc. WM.^ 1 N m tK. tSfafiW^K, 

15 7KTii^^«fe^b, (Mgso^) Wi. mm^m&^^u m^^m^Lx. n-[3- 

(6-:/U^^>l/:t=^i^-y-;i/-2-r;i')7x-Jl/]-N'-X5^;i/m^ (986 mg. 

86 !K) ^ttfeo 

'H NMR (DMSD-dj) <5 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (IH, t, J = 5.5 Hz), 7.40-7.60 (3H, m), 7.70-7.78 (2H, m), 8.12 
20 (IH, d, J = 1.4 Hz), 8.46 (IH, s), 8.78 (IH, s) ppm 
IR (KBr) V 3281, 1645. 1570 cm"' 
HPLC (220 nm) 92 % (Ul^mmiAO^^) 
MS (ESI+, m/e) 360 (M+1) 

mmm m 

25 6-:/n^:-2-(3-^ V^=/y x.-M^yV't^'&'J-}]^ (m&m 242 Oit'^m) 
(19.45 g) (DC7Un-^)\^A (800 mi) mm\Z=^^\:,-^^m (100.05 g) ^ 0 

xmrh. ^ux'imm, 65 *cT9M7&itjg-i?fc. KJt^w^m^mz^^. m 

mx 30 ^m-^^tWiircm. ^UU - x h ^ L F □ :7 ^ > (4 : l . v/v) X 
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mrnhfco *«i^7fc«£. (Mgso,) ^, mm^mB'is^L. f^^^mmLx. 

^-(6-^U^^y'/:t^^V-)V-2-()V)y3:./-)V (16.46 g, 89*) <lr#fco 
'H NMR (DMSO-dj) 5 7.03 (IH, ddd, J = 8.2, 2.4, 0.9 Hz). 7.41 (IH, t, J = 
7.9 Hz), 7.54-7.65 (3H, m), 7.75 (IH, d. J = 8.4 Hz), 8.09 (IH, d. J = 
5 1.8 Hz), 9.95 (IH, s) ppm 

IR (KBr) V 3094, 1460, 1300 cm"' 
. . HPLC (220 nm) UM^l % (^Jt^lSI4. 14^5") 
MS (APCI+. m/e) 290 (M+1) 
MMm 273 

10 3- i6-^n^^>V:t^D-V-)V-2-^ )V) y.x / (*BM 272 (Dit^m) 

(1.02 g) 0N,N-i?^5^;i/ijN;i/AT5 h* (6 ml) mmz2-3-}^'/U/'\> (0.68 

g) tmktj^j^A (0.63 g) ^50 x:'cua^. so x:r\.Bmm^^m'^rc, 2- 

3-h*:/DA> (0.34 g) tmntlV^A (0.31 g) ^mmh. 50 'CT'$e>JCl 

15 1, v/v) xmiavrco ^mm^Ti^m. nm (Mgso,) ^^s^^mm*, 

S:>^U;<jy;i/;^J^A:57DVhi^^7^-lC#U mWtJi^}V-^^D-> (1:20~ 
1:6, v/v) T^ffif Sli^)''£MJE»i(iSbT, 6-:/P^-2-(3-'1'VyD>i?^i/7x 
n;i/)^>\/;^-=^-t^y-;l/ (896 mg, 77 %) ^¥Slbfc. 
'H NMR (CDClj) 6 1.39 (6H, d, J = 6. 2 Hz), 4.69 (IH, sevenplet, J = 6.0 
20 Hz), 7.08 (IH. ddd. J = 8.4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (IH, d, 
J = 8.8 Hz), 7.73-7.82 (3H, i) ppm 
IR (KBr) V 2975, 1557, 1265 cm"' 
HPLC (220 nm) $1^100 % (j^m^m^.ZO^) 
MS (APCH, m/e) 332 (M+1) 

25 tam^mtLxmmm 272 (Dit^mt^m<D7J\^^jw\'7-( \^^m:EiMisiu 
mmm 273 0-^mzm\::^x&rf(Dmmm 274-279 (Dit^m^-Br^vrco 
^mm 274 

6-:/ o ^-2- [3- (^^ 7 X >\/:t ^iJ- y-;!/ 

HPLC (220 nm) mM 99 % mmm^ 6. 33 ^) 
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! 

MS (APCH. m/e) 374 (M+1) 

mmm 275 

6- ^ -2- [3- (3-p< h 4^ 5/) :7 X -M ^>'M^D-V-)\/ 
HPLC (220 ni) 98 X (^Jt^F^ 5. 90 ^) 
5 MS (APCH, m/e) 360 (M+1) 

mmm in 

6-:/D ^-2- [z-(zy^u^ y^)V^^ iy) y X -}V] ^ >i/jr +if 

HPLC (220 nm) i^^ 100 % (^Jt^Fsl 5. 75 ^)-) 
MS (APCH, m/e) 358 (M+1) 
10 277 

HPLC (220 nm) MS 99 ^ (^i$M 5. 29 
MS (APCH, m/e) 344 (M+1) 
HJI^il 278 

15 2-[3-(^>>';i':t^'» 7x-;w-6-:/D^^>\/:tWi/--;)/ 
HPLC (220 nm) 100 X (^J^PtK 5. 41 ^J-) 
MS (APCH, m/e) 380 (M+1) 
«««J 279 

[3-(6-:/n^^>y:t^iJ-V-;p-2-'f ;i/) 7x7 ^t^v^JM tert-75^;i/ 
20 HPLC (220 nm) 100 X («^^F^ 5. 12 ^^) 
MS (APCH, m/e) 404 (M+1) 
280 

[3-(6-7'nt^>\/:t=^+t-i/-;w2-'f ;i/)7xy^v]m tert-y^;u (IIM 

279 (D^b'&^j) (2.22 g) ®xh^kH07^> (10 ml) mmz^ N 
25 mk:r.^)V (50 ml) ^^JPA, ^iST 2 ^K:i5^^?Iif rco SJi&M^I^^TKtca^, 
B^mx5";i/-xh^tF07^> (3: 1, v/v) TitttBLJt, W^WS:?^ ^ii 

(Mgso4) mm^mm^i^h. ^^^^}mhx. [3-(6-yo^^>y:r=^^-y-y 

";W2-^;l/)7xy^v]i^i? (1.27 g. 66 X) xh^kKD7^>-|^ 
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I 

'HNMR (DMSO-dg) 6 4.83 (2H, s), 7.19-7.25 (IH, m), 7.50-7.64 (3H, m), 
7.76-7.80 (2H. m), 8.12 (IH, d, J = 1.8 Hz) ppm 

IR (KBr) V 2913, 1717, 1327 cr' 

HPLc X220 ni) ijiig 99 % mmmmi.o6^) 

5 MS (APCI+, m/e) 348 (M+1) 

mmm 281 

m) (1.17 g) ^xh^h KD7^> (35 ml) :t^Dr\J }\,^nfj ]^ 

(0.51 g) <i: N,N-v7^5";i'7}N;i/i^7$ F (15 uD ^imkM^Tco ^wnimm 

^\i]^uyy> (11 ml) \zmmV^ 40 % ^^)V7^>:^mm O mO *0 xz-v 

iMX. murimmi}-^^m^-^, Emm^m^7i(.\z^^. s^^x5";w-'rh^t: 

]^uyy> (3:1, v/v) TtttBLfCo «)i&7K^fc, (MgSO,) 

15 y+'>]-N-7^5^;i/7'fehy5 H (i.isg, sex) 

•HNMR (CDCl,) 6 2.95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (IH, broad 
s), 7.11 (IH, ddd. J = 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (IH, d, 
J = 8.0 Hz), 7.76-7. 80 (2H, m), 7.91 (IH, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) V 3330, 1678, 1055 cm"' 
20 HPLC (220 nm) ^ 100 X («it^P5 3. 98 :5^) 
MS (APCI+, m/e) 361 (M+1) 

273 ©;^J*fc2pCTOT©IIWJ 282~284 (0\^'^m'^%m^tLo 
282 

25 6-7^0^-2- (3- (2-^ h^^>X b^v') 7xn;i/)^>V:t+1j-y-;i/ 
HPLC (220 nm) Hm. 98 % (MWmSi 4. 65 ^) 
MS (ACPH, m/e) 348 (M+1) 
HISM 283 

4-(3-(6->^o^^>\/;r^i^-y-;w2-r;w 7xy ^5^) >- h u;w 
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HPLC (220 nm) US. 98 % (UWmfi\ 4. 65 
MS (ACPI+, m/e) 357 (M+1) 

mmm 2u 

6-y □ ^-2- (3- {2-^)v-^ ^jyjLh^^i^) 7 x-;i/) ^ 

5 HPLC (220 nm) MS 99 % (^Jtl^W 3. 30 ^) 
MS (ACPIf, m/e) 403 (M+1) 

m^«.tbT##^«j 46-51 (Dit'^mt^m(D^u>m^m:^miRu mmm 

10 MMM 285 

2-(3-^^;i/7xn;w-6-7x-;i/-iH— r 5i5^y [4, 5-b] tf u 

HPLC (220 nm) MS! ICQ % (^^^^^ 3. 14^) 
MS (APCI+, m/e) 286 (M+1) 

mmm 286 

15 2-(3-Xh:^>/7x-;0-6-7x:i;i'-lH~1'5y\/[4,5-b] tf U>^> 
HPLC (220 nm) MS 96 8! (^iti^r^ 3. 27 4^) 
MS (APCI+, m/e) 316 (M+1) 

mmm 237 

6-7xn;i/-2-(3-7'P3i^^->7x::i;0-lH-'f 5yy[4. 5-b]bfU>'> 
20 HPLC (220 nm) MS97 X (^ifl^ffi 3. 49 ^)-) 
MS (APC1+, m/e) 330 (M+1) 
M-^m 288 

2-(3-f y 7°P7}^4^ v7x -;i/)-6-7 x,-;i/-lH-'r 5 y^/U, 5-b] t: U v'^ 
HPLC (220 nm) MS 98 % (UWmmZAO^^) 
25 MS (APCI+. m/e) 330 (M+1) 

mmm 289 

2-(3-y h+v7x-;W-6-7xr:;l/-lH-r$^l/[4,5-b] tf Ui?> . 
HPLC (220 nm) MS 98 % {^^mmS.QS^) 
MS (APCI+, m/e) 344 (M+1) 
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^JgM290 

2-(4-^ h^zy-Z-^^)V^>-y)V)-e-y x.:=-)V-m-^ 5-b] trU v> 

HPLC (220 nm) 99 X (U^mmZA9^) 
MS (APCI+, m/e) 330 (M+1) 

5 mmm 291 

6-(2-7;i/:tD7x-;W-2-(3-r7^9';i/7xn;i/)-lH-r5i5^\/[4. 5-b]krU>'> 
HPLC (220 nm) Ijsfift99 X (#Jtl^M 3. 24 55-) 
MS (APCI+. m/e) 304 (M+1) 
HMM 292 

10 2-(3-X h^'>7xr:;i/)-6-(2-7;i/:tD7xn;i/)-lH-r SiS^yU. 5-b] tf U >^> 
HPLC (220 nm) ilSlOO X («i#OT3.38^) 
MS (APCI+, m/e) 334 (M+1) 
293 

6-(2-7Jl/:tD7xn;i/)-2-(3-yDJ}?^'>7xr:;l/)-lH-r ^i5^l/[4, 5-b] U >^ 
15 > 

HPLC (220 Bin) tm 99 % iUnmm 3. 60 ^) 
MS (APCI+, m/e) 348 (M+1) 

mmm 294 

6- (2- 7 O 7 X -;i/) -2- (3-r V T' D 7}? ^ 5/ 7 X :n;i/) - IH-r ^ 3^ V [4. 5-b] If 
20 U>^> 

HPLC (220 nm) jifiS 98 X im^^m 3. 50 ^J") 
MS (APCI+. m/e) 348 (M+1) 
HJg^^l 295 

2- (3-y^ h =^^^7 X -;W -6- (2-y)V:t □ 7 xZ-jl/) -IH-T ^ ^'V [4. 5-b] t: U 
25 HPLC (220 nm) HfeS 99 X (^JtB^Pal 3. 79 ^) 
MS (APCI+. m/e) 362 (M+1) 
296 

6-(2-7;i':i-D7x:n;i/)-2-(4-^ h+i/-3-^5^;P^>>^;W-lH-f 5^V[4, 5-b] 
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HPLC (220 nm) 98 % (^mmm 3. 25 ^) 
MS (APCI+, m/e) 348 (M+1) 
297 

6- (.2-y u ;W -2- (3-/ X - -IH-r 5 [4, 5-b] tf U 5^ > 
5 HPLC (220 nm) mSl 99 X (#i#ltM 3. 03 ^) 
MS (APCI+, m/e) 276 (M+1) 

^JSfil 298 

2-{Z-jLh=^i^yx.-)V)-6-{2-y U;i/)-IH-'f 5i$^y[4, 5-b] tf U 
..HPLC (220 nm) i^^ 94 X (UWmf^ 3. 20 ^J-) 
10 MS (APCI+, m/e) 306 (M+1) 

mmm 299 

6-(2-:7 u;i/)-2-(3-:/D7}?:^>/>'x-;u)-iH-r SiS^'^U, s-b] i^y 

HPLC (220 nm) lifi^ 95 % (immmiAZ^) 
MS (APCI+, m/e) 320 (M+1) 

6-(2-7 U;W-2-(3-1' y >^P7i^^5/7x-;|/)-lH-r ^iS^V[4, 5-b] t!U 
HPLC (220 nm) M^95 % (^jtHfK 3. 34 ^) 
MS (APCI+, m/e) 320 (M+1) 

^mm 301 

20 2-(3-yh:^^v7x-;i/)-6-(2-7U;i')-lH-'f 5i?'y[4.5-b]tfUv^> 
HPLC (220 nm) 96 X (^Jt^PsI 3. 66 ^) 
MS (APCI+, m/e) 334 (M+1) 

HJSM 302 

6-(2-7 U ;i/)-2-(4-^ h4^v-3-p^5^;i.^>v;P)-lH-r 5^V[4. 5-b] fcf U 
25 HPLC (220 nm) mm% % «SJ$B#Pb1 3. 06 5)-) 
MS (APCI+, m/e) 320 (M+1) 

mmmmti^Tm^m 2. 10. 15. 23 0'fb'8-ti<!:#a'©3}?o>^s:jii:5i^b. 



wo 03/045929 



136 



PCT/JP02/12264 



mmm 303 

2-(3. h=^^'>^>v;W-6-[(E)-2-7x:n;i.Xx-;i/]-lH-r 5yi/C4. 5-b] 
5 tf'J>^> 

HPLc (220 m) m^m% (m^mmiAT^) 

MS (APCI+, m/e) 372 (M+1) 
unseal 304 

2- (7 X J=¥iy;<^JV) -6- [(E) -2-7 x-jl/Xx";!/] -IH-r 5 ^Vli, 5-b] tf U . 
10 > 

HPLC (220 nm) $6^99 « (^jf 3. 46 ^) . 
MS (APCI+. m/e) 328 (M+1) 
ll»J 305 

2, 6- If 7, [(E)-2-7x-;i/X7^-;l/]-lH-f 5 3^y[4, 5-b] tf'J V> 
15 HPLC (220 nm) % (^JtBtFfl 3. 45 ^) 

MS (APCH, m/e) 324 (M+1) 

6-(2-T-fe5^;V7xX;i/)-2-(3-^ h^5^7xx;i/)-lH-1' 5i$^!/C4, 5-b] tf U P> 
HPLC (220 nm) 93 X iU^mm 2. 97 ^» 
20 MS (APCH. m/e) 344 (M+1) 

mmm 307 

6-(2-THz:5^;|/7xx;W-2-(3, 4-v^ h=^->OP)V)-m-( ^yVU, 5-b] tf U 
>^> 

HPLC (220 nm) « 91 « (^^tBtral 2. 76 ^) 
25 MS (APCI+, m/e) 388 (M+1) 
308 

6-(2-7-fe5^;W7xx;W-2-(7xy ^^i/^t^f^JW-lH-f 5i$^V[4. 5-b] tf U z^> 
HPLC (220 nm) 98 X (fi^jtl^K 3. 05 ^J") 
MS (APCH. m/e) 344 (M+1) 



wo 03/045929 PCT/JP02/12264 

137 

6- (2-7-t:5^;i'7 x:n;i/) -2- [(E) -2-7 xr:;i/XT-r:;i/] -m-f ^ yvii, 5-b] hf U 

HPLC (220 nm) 90 « (^^Bfr^l 3. 04 ^) 
5 MS (APCI+, m/e) 340 (M+1) 
310 

2- (3-p^ h 4^ '>7 X -6- (3- 1° U -l H-r 5 ^7 [4. 5-b] tf U > 
HPLC (220 nm) 92 % (^^t^M 2. 20 ^>) 
MS (APCI+, m/e) 303 (M+1) 

10 mmMzn 

2-(3. 4-:^^ h^>^'^>>^;i/)-6-(3-if u $^;i/)-iH-'f [4, 5-b] tru 

HPLC (220 nm) 95 % (UnmfM 2. 01 :$:)•) 
MS (APCI+, m/e) 347 (M+1) 

mmmthxm^m 52-59 ©'fb-&tii:#a©2j^D>^?r)gi:M^L. 

IIM*SJ312 

2-[3-(^+>';W:r^S/) 7x-;W-6-7x->-lH-l' 5^y[4. 5-b] tf U 
HPLC (220 nm) 99 « (iS^i^l^fBl 4. 07 
20 MS (APCI+, m/e) 372 (M+1) 
IIJSMSIS 

2-[3-(3-y5^:^;i':e-^>') 7x-;W-6-7xZi;i/-lH-'r 5;$^y[4. 5-b] t!>J 
HPLC (220 nm) 99 ^ (^^tUtPsI 3. 56 ^) 
MS (APCI+, m/e) 342 (M+1) 
25 ^ilM 314 

2-[3-(3-^5=-JU7'h=^>') 7x-;W-6-7x:::;i/-lH-'r $^^[4, 5-b] tf U 
HPLC (220 nm) M^97 % (jmn'mZM^') 
MS (APCI+.- m/e) 358 (M+1) 
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2-[3-(^:^-^>5";l'^:^^'»7x-;V]-6-7x:n;l/-lH-'f 5i$^\/C4.5-b] tf U>^> 
HPLC (220 m) M^99 % (^^mZ.S9^) 
MS (APCI+, m/e) 358 (M+1) 
lliS^»l316 

5 2-[3-(S>^D^^v;M h=^^'»7x-;i'3-6-7x:i;i/-lH-l'^^7[4,5-b] t!U 

HPLC (220 Ml) mm 97 % mw^miAi^) 

MS (APCI+, m/e) 384 (M+1) 
IIM^ai 317 

10 2-[3-('>i^P^>5^;|/:t+-»7x:i;i/]-6->'x:i;i/-lH-f 5i$^y[4.5-b] tfUv' 
> , 

HPLC (220 m) M«99 X (^i^l^F^ 3. 69 4» 
MS (APCH. m/e) 356 (M+1) 

15 6-7xn;i/-2-[3-(2-7x-;i/Xh:^'»7xZi;i/]-lH-r^^l/C4.5-b] tfUi?> 
HPLC (220 nin) MS98 J5 (^^^l^fsl 3. 81 ^)') 
MS (APCI+, n/e) 392 (M+1) 
IIM319 

2-(3-X h^v>'xX;i/)-6-7xn;i'-lH-r$iS^y[4,5-b] k!U>^> 
20 HPLC (220 nm) 96 X (^^^1^55 3. 33 ^) 
MS (APCH. n/e) 300 (M+1) 
^iSM 320 

6-(2-7;i/:tP7x-;0-2-[3-(^4^i/JW;t:^^>') 7x-;W-lH-r 5^V^[4, 5-b] 

25 HPLC (220 nm) ^^^98 % mWmmiAZ^) 
MS (APCH. ffl/e) 390 (M+1) 
321 

2-[3-(3-*^-5^n;|/:^:^^>') 7x~;W-6-(2~7;i/:tP7x-JI/)-lH-f 5 ^7 [4. 5- 
b]tfUv> 
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HPLc (220 nm) umm % mnmmi.5&^) 

MS (APCH, m/e) 360 (M+1) 
HJSM 322 

6- (2- y)V-^uy X - ;w -2- [a- {z-^ v) y x - -iH-r ^ ^^J [4, 5- 

5 b]lfUv?> 

HPLC (220 nm) 98 % {^mnf^ 3. 97 ^) 
MS (APCH, m/e) 376 (M+1) 
ll»J 323 

6-(2-7;U:tP7xn;i/)-2-[3-(:^i;t^>5^;i':t^;» 7x-;i']-lH-'r 
10 [4.5-b]tf>J5?> 

HPLC (220 nm) im. 97 X iUmmm 4. 02 
MS (APCH, m/e) 376 (M+1) 
«^ 324 ' ■ 

2-[3-(v'^7PA4^i^;M h^'»7xn;W-6-(2-7;i/:tn7x-;!/)-lH-'f 
15 [4,5-b]tfU':^> • ■ 

HPLC (220 nm) % (^JtBtK 4. 20 ^) 

MS (APCH, m/e) 402 (M+1) 
«M 325 

2- [3- (v'i^ □ >^)l/;*-+ >-) 7 X - -6- (2- ^Jl/rt P 7 x -IH-f 5 
20 [4,5-b]tfUi?> 

HPLC (220 nm) i&fi^ 98 % i/Smnm 3. 79 ^) 
MS (APCH, m/e) 374 (M+1) 

ll»J 325 

6- (2- 7 P 7 X :n;i/) -2- [3- (2-7 x njUX h 4^ '» 7 X " jP] -IH-f 5 
25 [4,5-b]tfUi?> 

HPLC (220 nm) mM 99 X (^^Bt^ 3. 91 ^) 
MS (APCH, m/e) 410 (M+I) 

«0iJ 327 

2- (3-X h + V 7 X - ;U) -6- (2-7 P 7 x XjU) - IH-f ^ ^7 [4, 5-b] fcf' J > 
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HPLC (220 nm) MS 99 % iUWm^^Al^) 
MS (APCI+, i/e) 318 (M+1) 
328 

6- (2- 7 U ; W -2- [3- 5^) 7 x -IH-f S 3^1/ [4. 5-b] tf U > 

5 HPLC (220 nm) iS^S? 97 « (U!^mm 4. 07 ^) 
MS (APCI+, m/e) 362 (M+1) 
HMM 329 

2-[3-(3-y7"n;i/;^-4^S» 7xn;W-6-(2-7 UJW-IH-T 5 iJ^^ [4, 5-b] tf U i?> 
HPLC (220 nm) 96 X (#Jf 3. 52 ^) 
10 MS (APCI+, m/e) 332 (M+1) 
330 

6- (2-7 U ;i/) -2- [3-(3-;< h ^v') 7 X -IH-f 5 [4, 5-b] tf U > 
HPLC (220 nm) mSl 96 % (^it^BS 3. 84 ^J-) 
MS (APCI+, m/e) 348 (M+1) 

15 mmm m 

6- (2-7 U;0-2-[3-(:^^:t^>^;i';t-4^5x) 7x-;H-lH-r ^iS^V'^W. 5-b] t!U 
> 

HPLC (220 nm) *ifiS 99 5K iUW^^ 3. 89 ^) 
MS (APCI+, m/e) 348 (M+1) 
20 IIWJ332 

2-[3-(S^i^ D^^v-JPp^ h^v') 7x-;W-6-(2-7 U;W-IH-r 5r5^y[4. 5-b] tf 

HPLC (220 nm) m& 97 X (^i$i^P^ 4. 10 ^) 
MS (APCI+, m/e) 374 (M+1) 
■ 25 .IIM333 

2-[3-(->i^ □^>5^;P:r+>') 7x-;i/]-6-(2-7 UJW-lH-f $3^7 [4, 5-b] h! U 
HPLC (220 nm) Hm. 96 % (^^^ffl 3. 65 ^) 

i 

MS (APCI+. m/e) 346 (M+1) 
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6- (2-7 U )V) -2- [3- (2-7 xnjl^x h 7 x - -IH-f ^ [4, 5-b] tf U 5^ 

HPLC (220 nm) mM% % immmZMj^) 
5 MS (APCI+. m/e) 382 (M+1) 
335 

2-(3-X5^J!.7xnjl/)-6-(2-7 U;W-1H-^ $ ^^/U. 5-b] tf U 
HPLC (220 nm) ilifi^ 94 % 
MS (APCI+. m/e) 290 (M+1) 

:&^fc2pi;TlUT©^igM 336-351 ©{fc;^#;<^^^ Life, -e©^, !25>SfcfSi;T 

mmm 335 

6- (3-7;i/;r □ 7 X - ;W -2- (3-< V 7°a tH^ v-7 xn;i.) -1H-^ ^ iS^>/ [4. 5-b] t! 
15 U 

HPLC (220 nm) 99 X (Ummm 3. 58 ^) 
MS (APCH. m/e) 348 (M+1) 

HJSM 337 

6-(4-7;l<':t07x-;W-2-(3-r.y7P^}^4-v7xX;|.)-lH-f ^i5^l/[4. 5-b] If 
20 Ui?> 

HPLC (220 nm) i^lglOO X (U^mmz.blj^) 

MS (APCH, m/e) 348 (M+1) 

338 

6- (2, 4- V 7 D 7 X - jW -2- (3-f 7 7' P #=i^ 7 x ^ ;U) -IH-C S [4, 5- 

25 b]trU':^> 

HPLC (220 nm) M« 99 !l! mmmmz.^i^) 
MS (APCH. m/e) 366 (M+1) 
^iSM 339 
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6- (3. i-z^yM P y 3L-)V)-2- (3-r V y P :a?^-> xn;W -IH-f 5 y y [4. 5- 

HPLC (220 nm) i^^ 100 % (^it W 3. 68 ^)-) 
MS (APCI+, m/e) 366 (M+1) 
5 340 

6-(2-i^ pp7x-;W-2-(3-^y yp5j?^s^7xn;w-iH-'r 5i5^y[4. 5-b] 

HPLC (220 nm) 99 % (U^m 3. 66 6^) 
MS (APCI+, m/e) 364 (M+1) 
10 IIMM341 

2-(3-i' y ynji?^>'7xn;0-6-[2-( h U y;i/:tnp^5^;i/) y xnjU-iH-f Si?' 
y[4.5-b]trUv> 

HPLC (220 nm) mS. 98 X (^Jtl^lW 3. 76 ^)-) 
MS (APC1+, m/e) 398 (M+1) 
15 IIM^SJ 342 

2- (s-i" V y a 5}?^'>7 x:::;!/) -6- [3- ( h U 7;i'^P ^ :7 xn;W -in-'f 5 ^ 
\/[4.5-b]lf Uv'^ 

HPLC (220 nm) USl 99 X (fi^^l^l^ 3. 87 ^) 
MS (APCI+, m/e) 398 (M+I) 
20 ^Ji^«J 343 

2- (S-f V y P 4?=^ :? X - jU) -6- [4- ( h U 7 JU^f P ^ h =^ v') 7 x z:; W -IH-f 5 

HPLC (220 nm) 99 % iU^m^^.n^) 
MS (APCI+, m/e) 414 (M+1) 
25 ^iiM 344 

2-(3-ryyP5j^=^v7x-J0-6-(2-^ h^>'7x-;i/)-lH-l'5i5^y[4. 5-b] 

HPLC (220 nm) 100 % mi^^!^ 3.41 4^) 
MS (APCI+, m/e) 360 (M+1) 
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^mm 345 

2-(3-l' V:/07i?=t^i^7x:::;W-6-(3-^ h^>':7x-;l/)-m-r 5 ^l/[4, 5-b] tf 

HPLC (220 nm) MS 100 % mWmmZ.BQ^) 
5 MS (APCI+. m/e) 360 (M+1) 
^WJ 346 

6- (1 , 3-^ > y >?:f ^ V -;i/-5-f jl') -2- (3-f V 7°D tJ^^ i> 7 x =.)V) -IH-'f ^ ^ 
V[4, 5-b]tfUi^> 

HPLC (220 nm) i|S6S99 JK (^^it^ 3. 43 ^)-) 
10 MS (APCI+. . m/e) 374 (M+1) 
^JSM 347 

2-(3-1' y 7°D Jj^^^^v'^ x-;i/) -6- (4-7 x / v7 xn;W -IH-r ^ ^7 [4, 5-b] 

HPLC (220 nm) MS 100 % (^^^3.96^)-) 
15 MS (APCI+, m/e) 422 (M+1) 

mmm 348 

2- O-i" V 7°n 4^=t->'7 x:^;^ -6- [4- (p^ 5^;i/5^:t) 7 xn;i/] -iH-f 5 [4. 5- 

b]tfU>'> 

HPLC (220 nm) MS 100 % (#JtlBfF^ 3. 65 
20 MS (APCI+, m/e) 376 (M+1) 
ll»J 349 

3- [2-(3-r Vfnt^^iyy x.=i}V)-m-'i ^yVU, 5-b] t!U >'>-6-'r;W^>V 

HPLC (220 nm) MS 98 % (iSlt^Fsl 3. 51 ^i") 
25 MS (APCI+, m/e) 355 (M+1) 
ll»J 350 

N-[3-[2-(3-r y7'07i^^->7x:i;|/)-lH-r S^l/[4. 5-b] bf U>>>-6-r JI/] 7x 
-;i/]7-th7i H 

HPLC (220 nm) MS 97 X (^JtUtPBl 3. 1 2 ^) 
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MS (APCI+. m/e) 387 (M+1) 

mmm 351 

5 HPLC (220 nm) $$^100 % mwmmz.n^) 
MS (APCH. m/e) 370 (M+1) 

mm 161 ©:&Sfelc:!pCTOT©^M^fO 352-359 O^t^m^^bfzo 

mmm 352 

10 2-(3,4-i;pth^i/-^>>;;;p)-6-(2-7U;i')M-pt5^;MH-^^^V[4,5-bitrU2^ 
> 

HPLC (220 nm) 100 X (Unmm 2. 93 ^)-) 
MS (ES1+, m/e) 350 (M+1) 

nmm 353 

15 2-(3.4->^^ h+'>-<>>?;W-6-(2-:7U;W-l-(2-p( h+vX5^;W-lH-<5iS^V/ 
[4. 5-b]fcfU>^> 

HPLC (220 nm) ^S. 98 X («J^^F^ 3. 10 ^) 
MS (ESI+, m/e) 394 (M+1) 
HMM 354 

20 i-(v^nype;M5^;W-2-(3.4->;>(h4^5/^>s;;i.)-6-(2-:7U;P)-iH-'i'5 

:^V[4,5-b]lfUi;> 

HPLC (220 nm) MftlOO X («^^(Sfl 3. 35 5» 
MS (ESI+, m/e) 390 (M+I) 
Hi&M 355 

25 2-(3. 4-v^ h4^S/^>>^;W-6-(2-7 'J;i/)-l-'f yy5^;i.-lH-^ 5i/\/[4. 5-b] tf 

HPLC (220 nm) $63? 100 X mmmmZAim 
. MS (BSI+. n/e) 392 (M+1) 
IIM 356 
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2-(3, 4-5^^1 h=lri^^>5?;V)-6-(2-7U;i/)-l-(4-^>xr:;i/)-lH-r5:$^y[4. 5- 

HPLC (220 nm) 100 % (Unm^ 3. 50 ^) 
MS (ESI+, m/e) 404 (Mil) 
5 HJI^J 357 

4-[2-(3. 4-e^>( h^>'^>i^;i/)-6-(2-7 U JW-lH-f $^^[4. 5-b3 t!U 

HPLC (220 nm) MS 100 « (^itBtFe^ ZA\^) 
MS (ESI+, m/e) 403 (M+1) 
10 ^J£«SJ 358 

2- (3, 4->?^ h >i^;l/) -6- (2-7 u ;W -1- (2- 7 x:n;i.x5^;w -iH-f ^d^V 
[4,5-b]tfU>^> 

HPLC (220 nm) MS 99 % mmmH 3. ^Ij^) 
MS (ESI+. m/e) 440 (M+1) 
15 |ligM359 

f^^ 2-[[2-(3.4->?^ h^x'^>i?;W-6-(2-7U;i/)-lH-l'5iS^V^[4.5-b] trUi^ 

HPLC (220 nm) MS 100 % (^it^r^ 3. 43 ^) 
MS (ESI+, m/e) 484 (M+1) 

20 ihmmnt Lxmmm 359 ©<t;^#j^iijRL> sissm 157 <D:^m\zmcTSkT 
(ommrn 360 ©ib^igi^&^^b^co 

HJSM 360 

2-[[2-(3. 4-S^^h^v^>^;;i.)-6-(2-7'J>'0-lH--1'5yy[4.5-b]eUv>--l- 

-r;i/];<5";W7x7-)i' 

25 HPLC (220 nm) MS 100 X mwmm 3. 21 ^J-) 
MS (ESI+. m/e) 442 (M+1) 

mmm m (D:^mzmi:'X&.r<Dmmm 36i~366 (D^t-^m^^^rnvtco 
nmm 36 1 
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2-(3-:/h+5^7xr:;0-6-(2-7 U;i')-l-/5^;WlH-r ^iS^\/[4, 5-b] fU i^>. 
HPLC (220 Dfli) mS.m% (^Itl^F^ 3. 48 ^» 
MS (APCI+, m/e) 348 (M+1) 
362 

5 2-(3-:/h=^^>^7x:::;i/)-6-(2-7UJl')-l-(2-p^ h=^^>'X5^;|/)-lH-< ^:$^y[4, 5- 

HPLC (220 nm) X (^mi^ 3. 63 ^)-) 

MS (APCI+. m/e) 392 (M+1) 
HJIM 363 

10 2-(3-:/ h^s/7x:^;u)-i-(>'i?"Dyo tr;i'P^5^;W-6-(2-7 U )V)-m-^ ^ 

[4,5-b]trU>'> 

HPLC (220 nm) 98 X («itl^|1il 3. 90 4)-) 
MS (APCI+. in/e) 388 (M+1) 

mmm 354 

15 2-(3-y h^v7xn;i/)-6-(2-7'j;U)-l-(4-^>x-;i/)-lH-^5i5^y[4.5-b] tf 

HPLC (220 nm) i« 96 X (^J^P^FbI 4. 02 4)-) 
MS (APCI+, m/e) 402 (M+1) 
ll»J 365 

20 4-[2-(3-^ h=<r>'7x-;i/)-6-(2-7 UJW-lH-f ^iS^VW. 5-b] t!'J i?y-\-^ )V\ 

HPLC (220 nm) 99 X (^it^r^ 3. 59 ^>) 
MS (APCI+, m/e) 401 (M+1) 

366 

25 2-[[2-(3->^h=1=^f>7x::i;U)-6-(2-7U;i/)-lH-1'$^y[4,5-b]tfU>?>- 

i-r;i/]^^;H7xn;i/ 

HPLC (220 jad mSin% (^Jtl^IBI 3. 93 ^) 
MS (APCI+, m/e) 482 (M+1) 
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ti^mmntvrmmm see (oit^m^m^L. mmm is? ©^^^^^ctot 

(ommm 36? o^it^^^^^^vrz, 
mmm 36? 

2-[[2-(3-7' h^5/7xn;i/)-6-(2-7 UJW-lH-f ^ ^V[4, 5-b] tf U v'V-l-l' 

5 ;i/]>^5^;u]7xy-;i/ 

HPLC (220 nm) US. 97 % (^itl^l^ 3. 85 ^j-) 
MS (ESI+, m/e) 440 (M+1) 

fcK^#lHi:bT##M 60~66 ©<b'&#J<i:«©/J^D >i?<^jtM^b, 
214©;?^{C2pDTOT<D||SfiM 368~380 ©^b-S-tl^-&^U;/S:. ^©1^, 'iJ^StC 

. II»J368 

2- (3- p< h 7 X -5- 7 X > ^1^ 
HPLC (220 nm) MS 98 58 iU^Wm 5. 04 ^) 
15 MS (ESI+. m/e) 302 (M+1) 

mmm 3e9 

2- [ (E) -2- (i-y)V:t P 7 X - " -5- 7 X > V:t +it 

HPLC (220 nm) W98 % (U^mm^Ai^) 
MS (ESI+, m/e) 3ie (M+1) 
20 IIJIfi^?!l370 

2- [ (E) -2- (2-7;p:r □ 7 x ^Jl) Jif-^M -5-7 x ~ ;|/^ > 
HPLC (220 nm) 97 51! (^Jt^^ 5. 24 ^) 
MS (ESII. m/e) 316 (M+1) 

mmm 371 

25 2- [ (E) -2- (3, 4-v^ P P 7 x:n;i/) X-x:i;W -5-7 xx;i/^ 
HPLC (220 nm) MS 91 X (^^^5.44^^-) 
MS (ES1+, m/e) 36e (M+1) 
HM^ll 372 

2- [ (E) -2- (4-/ 5";U7 x x;u) xt-x; w -5- 7 x x;i/^ > =^r 
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HPLC (220 mn) mMm% (^^Itl^l 5. 37 ^) 
MS (ESI+. m/e) 321 (M+l) 

mmm 373 

5- 7 X - ;i/-2- [ (E) -2- [3- ( h 'J 7 ;i/:t n h iy) y x n;!/] X.f-M ^ > 1/ ^ 

5 D-y-;!/ 

HPLC (220 nm) 99 J! (fliJti^F^ 5. 42 ^) 
MS (BSI+, m/e) 382 (M+l) 
HJSM 374 

5- (2-7 U ;W -2- (3-;< h ^ 5^ 7 X W ^ > ^ 
10 HPLC (220 nm) 16^99 % i^n^mA.ii^) 
MS (ESI+, m/e) 292 (M+l) 
^MM 375 

2- [ (E) -2- (4-^ D P 7 X r:;l/) Xt^ - ;W -5- (2-7 U )V) ^ >y:t=^^1i-y-)l/ 
HPLC (220 nm) m& 99 % (Ummm 5. 21 :«•) 
15 MS (ESI+, m/e) 322 (M+l) 
^BM 376 

2- [ (E) -2- (3-7 n 7 X n;i/) Xxr-jW -5- (2-7 U ;i') > 
HPLC (220 nm) 90 « (^^^^ 4. 96 5^-) 
MS (ESI+, m/e) 306 (M+l) 
20 SIISM 377 

2- [ (E) -2- (2- 7 D 7 X XxXJl/] -5- (2- 7 U )V) ^ > V:t 4^1^ 
HPLC (220 nm) SifiS 100 X (^^itl^K 5.03i» 
MS (ESI+, m/e) 306 (M+l) 
378 

25 2- [ (E) -2- (3, 4- V □ □ 7 X x;|/) XxX;H -5- (2- 7 U ;i/) ^ > y^t^-tfV- Jl' 
HPLC (220 nm) MS 95 X (^nmm5A6^) 
MS (ESI+. m/e) 356 (M+l) 
HJSM 379 

5- (2- 7 U ; W -2- [ (E) -2- (4-p^ 7 x x; W xt-x; W ^ > y :^-=^^i+y-;i. 
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HPLC (220 nm) mM99 % (^Wmm^Al^) 
MS (ESH. m/e) 302 (M+1) 

5- (2- y U )l) -2- [ (E) -2- [3- ( h U 7 O ^ h ^ 7 xZi;U] - ;W ^ > V^T 

5 

HPLC (220 nm) 99 !K (^i#i^^ 5. 24 5}-) 
MS (ESH, m/e) 372 (M+1) 

mmmnti^xm^m iz, 45, 60®{b'&tit#ai©7i^n>'i?^igi:M#^b, ^ 

M«aJ214O;^^C2pi;Tii;TO*lfi«a|38l~389 0<l:'&#J^-&^bfc, 

mmm 38i 

2- (3-/ h ^ 7 X en; W -5- [ (E) -2-7 X - ;i/X5^ - ; W ^ > V:t=¥l)-V'-jy 
HPLC (220 nm) 99 % iUWmf^ 5. 30 ^) 
15 MS (APCI+, m/e) 328 (M+1) 

mmm 332 

2, 5- H X [ (E) -2- 7 X - ;i/X5^ - ^ > ^1?- 
• HPLC (220 nm) 93 % iU^mm 5. 38 ^) 
MS (APCI+, m/e) 324 (M+1) 

20 mmm 383 

2- [ (E) -2- (2, A-jy)V^ P 7 X x;i/) xxxjW -5- [ (E) -2-7 xx;i/x-r ^ > 

HPLC (220 nm) ^^99 % (^nm^5.2\^) 
MS (APCI+, m/e) 360 (M+1) 
25 ^iSM 384 

5- (2-7 -b 7 X x; W -2- (3-;>^ h ^ 7 X x;i/) ^ > y :t Jl/ 
HPLC (220 nm) 93 % (^JtftFal 4. 61 ^) 
MS (APCI+. m/e) 344 (M+1) 
385 
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5- (2-7ir 7 X nju) -2- [ (E) -2- 7 x - ;i'X7^ - ;W ^ > y:t 

HPLC (220 nm) jffiS! 92 X C^^Jt^Ha 4. 73 
MS (APCI+, i/e) 340 (M+1) 
386 

5 5- (2-7±=^}Vy x.:=-M -2- [ (E) -2- (2. 4->?7;V:e- P 7 xn;W xxn;W ^> 

HPLC (220 nm) I^S! 86 X (^^W 4. 86 ^) 
MS (APCI+, m/e) 376 (M+1) 

mmm 387 

10 2-(3-^h^5/7xn;i/)-5-(3-t!U>^JW^>y:t^1i-V^-;W 
HPLC (220 nm) MS? 97 X (^JtB^ffi 3. 04 ^) 
MS (APCI+, m/e) 303 (M+1) 
388 

2- [ (E) -2- 7 X - ;i/x^ - ; w -5- (3- tf u v';!/) ^ > 
15 HPLC (220 om) % iU^mm 3. 21 ^) 

MS (APCI+. m/e) 299 (M+1) 
HjSSM 389 

2-[(E)-2-(2. Muy OL-M xxx;H-5-(3-tf U ^>y:t^1J-\/- 

20 HPLC (220 nm) 98 X (^jtUtfll 3. 32 ^) 
MS (APCI+, m/e) 335 (M+1) 

acJ5!4&SI t LT##M 67~72, HJSM 242-243 1 7 xX;Uj!^ □ >^ 

214 ©;^telc2pCTOT©ll|SM 390~397 ©>fb-g-%^^^Ufc. 

25 ^«M^^JSbfc. 
^JS^RI 390 

-}V) -6- 7 X x;i/^ > 'M^-^V-)]^ 

HPLC (220 nm) i&£S99 X («^I^W 5.t)6 ^) 
MS (APCI+, ffl/e) 302 (M+1) 
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mmm 391 

2-(4-^ D D^>5^;i/)-6-7x-;i/^>V^:t^1tV/-;i/ 
HPLC (220 nm) MS 98 X (Unm^ 4. 98 ^) 
MS (APCI+. m/e) 320 (M+1) 
5 «*a!39Z 

6-7 x:i;i/-2- [ (E) -2-7 x-;i/Xx::i;W -^>V-t^D-V-)V 
HPLC (220 nm) ^^98 % («J#M5.16^) 
MS (APCH. m/e) 298 (M+l) 

rnmm 393 

10 2-[(E)-2-(2. 4->^7;i/:ro7x-;i/)xx:i;i/]-6-7xr:;i/^>y:t.=^^iJ-y-;i/ 

BPLC (220 nm) Mlg99 X C^^^^ISfr^ 5. 28 :»-) 
MS (APCH, m/e) 334 (M+l) 
HiSM 394 

2- [ (E) -2- (2- 7 P 7 xXjl/) Xx-;i/] -6-7 x :=.JV^ > V'-;!/ 
15 HPLC (220 nm) M^97 X (^itHtP^ 5. 26 :5i') 
MS (APCI+, m/e) 316 (M+l) 
^2jS^J 395 

6-7 X x;i/-2- [ (E) -2- [4- ( h U 7 P ^^^W 7 x x;H xxx; W ^ > V-t^-^ 

20 HPLC (220 nm) $6|g90 X (^JtitW 5.42 ^) 
MS (APCI+. m/e) 366 (M+l) 
IIM«»I396 

6-7 xx;u-2- (2-7 X x;i/X9^;w ^ >y :t4^tJ-y-;i/ 

HPLC (220 nm) « 99 % (^^mm 4. 92 ^) 
25 MS (APCH, m/e) 300 (M+l) 

mmm 397 

2- (2-:^- 7 5";i/) -6- 7 X x;i/^ > 

HPLC (220 nm) MS 97 X (^JtB#W 5. 58 ^) 
MS (APCH, m/e) 322 (M+l) 
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mnm 398 

6->^D^-2-(3-x h^v7x-;w^>y:t=^^-y-i/-;i' mmm 242 (D^t^m 

(137 mg) , 2-(hU>^5^;i';^^-;W7-7> (321 mg) . vJ^nptfXChU^x 
r:;|/7jN7>7^ (24 mg) , N,N-v?^5";i.:iN;i/A7$ F (4.5 

5 ml) 0]g^t/^7;i/rf>«fJJ 80 "CT* 24 TKfc^^. g^ifX 

V:fy^M^Ai7a'7h^yyy(-iznL. mWtx,^J\^-^^ii-> (i : 9. v/v) 

T^mf 5lii^<&^iJEJftlllUT#Sn5^S<&JtlBlUT. 6-(2-:7 U;W-2-(3-;< 

h^v:7xr:;W^>y:t^-y-y-;i/ (76 mg, 58 %) ^m^. 
10 'H NMR (CDCI3) 6 3.93 (3H, s), 6.52 (IH, dd. J = 3.2. 1.8 Hz), 6.72 (IH, 

dd, J = 3.4, 0.8 Hz), 7.10 (IH, ddd, J = 8.3, 2.5. 0.6 Hz). 7.45 (IH, t. 

J = 7.8 Hz), 7.52 (IH. dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, n) ppm 

HPLC (220 mn) M« 99 « (^^^^1^1 4. 86 4)-) 

MS (APCI+. Bi/e) 292 (M+1) 
15 fcH^Wi: LT##M 67~72, HJgM 243-255 (Dit^^t 2-( h U ^^f-jVX^ 

~;W7^>Sil^L, IIM 398 0;&jS{r2pi;TOTC!)SliiM 399-416 ©-fb-^ 

mmm 399 

20 2- (4- ^7 D p ^ > 5/;i/) -6- (2- 7 U ; W > V'^+it \/— ;i/ 
HPLC (220 m) M« 100 X (^^BtF^ 4. 78 ^) 
MS (APCI+, m/e) 310 (M+1) 
^ig«^400 

. 6-(2-:7 U;i/)-2-[(E)-2-:7xn;i^xx-;i/]-/^>y;t+i^-y-;i/ 

25 HPLC (220 nm) ^99 % {'mmUL^l^) 
MS (APCI+, m/e) 288 (M+1) 
IIMM 401 

2- [(E)-2-(2, A-i^yji-tuy X - ;i/) XxnjW-6- (2- U JDOV^^-^^J-jv 
HPLC (220 nm) 1^99 X (^^NPrBl 5. 09 ^) 
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MS (APCH, m/e) 324 (M+1) 
Mmm 402 

2-[(E)-2-(2-7;i/:t07x:i;i.)Xx-;W-6-(2-7U;W^>y;t4^-thy-;|. 
HPLC (220 m) MM 99 % (^Wmm 5. 06 ^) 
5 MS (APCH, m/e) 306 (M+1) 
HMM 403 

6-(2-7U;^)-2-[(E)-2-[4-(hU7;^:^-D^5^;^)7x-;^]xxn;^]-^>y;t=^^ 

HPLC (220 nm) mmm % (^m^HSAi^) 
10 MS (APCI+. m/e) 356 (M+1) 
^JIM 404 

6- (2-7 U;^)-2-(2-7x::I;^X5^;^)/^^>y:t^^^-^/-;^ 
HPLC (220 nm) mm 99 !K (^JtBtr^l 4. 72 ^) 
MS (APCI+, m/e) 290 (M+1) 
15 405 

6- (2-7 U;0-2-(2-:^75^;i/)^>>/:tti^-V-;p 

HPLC (220 nm) mm 100 % (^^^l^r^ 5. 37 ^^) 
MS (APCI+, m/e) 312 (M+1) 

^iiM406 

20 6-(2-7U;i/)-2-7xx;u^>V':^4^-y-l/-;i/ 

HPLC (220 nm) |ifi^lOO X (^^Jtl^Pal 4. 81 ^J-) 
MS (APCH, m/e) 262 (M+1) 
IIM 407 

6- (2- 7 U M -2- (3-pC 7 X " ; W ^ > v':t^1^- V 
25 HPLC (220 nm) MS 99 % (Ummm^.Ol^) 
MS (APCH. m/e) 276 (M+1) 

6-(2-7U;P)-2-(4-^ H^>'7x-:z;!/)^>y:t4^-y-y^;U 
HPLC (220 nm) MS 98 % mnmm 4. 78 5^-) 
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MS (APCH, m/e) 292 (M+1) 

mmm m 

2- (3,4->?p^ h^v7x-j|/)-6-(2-7U;W^>V:t^lJ-l/-;i- 
HPLC (220 nm) US. 98 % (U^mm 4. 50 ^) 

5 MS (APCH, m/e) 322 (M+1) 
II WJ 410 

6- (2-7 U;W-2-(2-^ h4^->7x:n;i/)^>V:t^'y-y-;i/ 
• HPLC (220 ni) US. 99 % (U^mn^ 4. 42 ^) • 
MS (APCH, m/e) 292 (M+1) 
10 |liiM411 

6-(2-:7 u;i')-2-(3. 4, 5- h u ^ h=^'>7xn;w^>y:t^+)-y-^;w 

HPLC (220 nm) M^! 99 JK (^it^lMl 4. 58 ^) 

MS (APCH, m/e) 352 (M+1) 

^SSM412 

15 2- (3- >';i':rp :7xn;w-6- (2-7 u ;i/) 

HPLC (220 nm) $6^^ 98 X iW^mm 4. 96 ^)-) 
MS (APCH, m/e) 280 (M+1) 

mmm 413 

6- (2-7 u;i/)-2-[3-( h u 7;i/:tn^^;i/) ^x-jW^^y^t^lJ-y-JV 

20 HPLC (220 nm) i^fg98 X (^Jtra5.21^) - 
MS (APCH, m/e) 330 (M+1) 
ll»J 414 

6- (2-7 •i;i')-2-[3-( h u y)\^ui. v^^A 7x-;w^>v/pr:^ity-;i' 

HPLC (220 nm) i^^ 99 % {^mnfii 5. 28 ^) 
25 MS (APCH, m/e) 346 (M+1) 
IISSM415 

3- [6- (2-7 u '^>v''^+ij-y-;v-2— r ^> V- h u ;u 

HPLC (220 nm) 98 X (TONprfl 4. 63 ^) 
MS (APCH, m/e) 287 (M+1) 
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2-(3-:/ h:^>>7 xn;i^)-6-(2-7 u JD^yV^^-^'J-)]^ 

HPLC (220 nm) US. 99 % mn^m 5. 60 ^) 
MS (APCI+, m/e) 334 (Mil) 
5 ta^tJStibTlIM^?!! 242. 244-255 (Dit^mt^m<D:^U>m^m^miSiL. 

mmm 214 (D-:^m\zmi:^T&rf<Dmmm 417-448 ©{k^ti^-g-fi^Lfc. 
mmm in 

10 6-(2-7;V:tn7xr:;i/)-2-(3-p^ h+->7xn;i/)^>\/:t+li-V-;P 
HPLC (220 nm) MS 95 % (^J$^K5.01^» 
MS (APCH, m/e) 320 (M+1) 

mmm An 

6- (2- 7 O 7 X rijU) -2-7 x Zljl/^ > V^t 
15 HPLC (220 nm) MS 100 !l! mi^mr^B.02^) 
MS (APCH, m/e) 290 (M+1) 
^M419 

6- (2-7;i/:t p 7 X - ;i/)-2- (3-^ 5";i/7 x " ;W ^> 

HPLC (220 nm) MS 99 X (^^^r^l 5. 26 ^) 
20 MS (APC1+, m/e) 304 (M+1) 
420 

6- (2- 7 □ 7 X r:;|/) -2- (4- h 4^ 7 x > ^ :t 

HPLC (220 nm) MS 97 % 
MS (APCH, m/e) 320 (M+1) ' 
25 IIM421 

2-(3,4->'p^ h+v7x-;U)-6-(2-7;i':t07x-;i/)'^>y:^^lJ-y-JI/ 
HPLC (220 nm) MS 97 % (^it^r^^ 4. 71 ^) 
MS (APCH, m/e) 350 (M+1) 

mmm 422 
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6- (2-7;i/:f a 7 xn;W -2-(2-^ h^i^yx.=^)V) < y'M^^V-)V 
HPLC (220 nm) W&m % (^jtl^P^I 4. 63 
MS (APCI+, m/e) 320 (M+1) 
423 

5 6-(2-7;l/:^-U7x:i;W-2-(3,4.5-h'J h:^'>7x:i;0^>y:t^t)-V-;p 
HPLC (220 nm) W&m % (^Jtl^fS 4. 79 
MS (APCH. m/e) 380 (M+1) 
Hii^ 424 

6- (2- 7 o 7 X -2- (3- 7 ;i':t o 7 X :^;i') ^ > 
10 HPLC (220 nm) «IS99 X (^i^BtP^ 5. 13 ^a^) 
MS (APCH, m/e) 308 (M+1) 

mmm 425 

6- (2- 7 a 7 x:i;i/) -2- [3- ( h u 7 □ ^ 7 X ^ >\/:t^iJ- V'- 

15 HPLC (220 nm) i^99 5K (^it^r^^ 5. 37 ^) 
MS (APCH, m/e) 358 (M+1) 

6-(2-7;V:^-0 7xn;l')-2-[3-(h U 7;i':tn^ h^>^)7xn;W^>l/:t=^^U-V 

20 HPLC (220 nm) % (^jtll#K 5. 43 :$]^) 

MS (APCH. m/e) 374 (M+1) 
mum 427 

3- [6- (2-7 O 7 X n;i/) ^ > ^ :t^tf-y-;U-2-r ;W ^ > h U }V 
HPLC (220 nm) 99 % i'^nm^ 4. 81 ji^) 
25 MS (APCH, m/e) 315 (M+1) 
428 

2-(3-^ b^>'7x-;i/)-6-[2-(h U 7;i/:tOp^^;W) 7x:i;W'^>y:t^lJ-y- 

;u 

HPLC (220 nm) 100 X (^JtM 5. 09 53-) 
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MS (APCI+, m/e) 370 (M+1) 
HWJ 429 

2-7x:i;i'-6-[2-(h U 7;i/:tDpC5^;i,) 7x:::;i/]^>V':t+1^-y-;i/ 
HPLC (220 mn) M^lOO % (Ul^mm^.OS^) 
5 MS (APCH, m/e) 340 (M+1) 

mmm m 

2- (3->< ^)lyx.-)V) -6- [2- (hV7)ltU^ 7 xz:;i/] ^ >y:t^1^-y-;i/ 
HPLC (220 am) i^^ 100 % i^Wmm 5. 32 ^) 
MS (APCH. m/e) 354 (M+1) 
10 ^»J431 

2-(4-^ hc^$/7x:i;i/)-6-[2-(h U 7;i/:tn^5^;i/)7xn;W^>V':t+-9-\/- 

HPLC (220 nm) |ifiS99 % (^jt^fsl 5. 08 ^) 
MS (APCH, m/e) 370 (M+1) 
15 MMmiZ2 

2- (3. i--J ^ h 7 X n;i/) -6- [2- (> U 7 P 7 x - j W > yit^l^" 

HPLC (220 nm) M^lOO SK mW^f^LiZ^) 
MS (APCI+, m/e) 400 (M+1) 
20 HiS^SJ 433 

2-(2-^h:^^>^7x r.JV) -6- [2- ( h U 7 Jl':^- P 7 x W ^ > 

HPLC (220 nm) U^m % (^^B#Pp1 4. 78 ^) 
MS (APCH, m/e) 370 (M+1) 
25 ^ijgf!l434 

6-[2-( h U 7;i':tn>^5^;0 7xZ:;W-2-(3, 4. 5-h U ^ h^>'7xnjl/)^>y:t 

HPLC (220 nm) « 99 % (^jtB^rel 4. 91 ^) 
MS (APCH. i/e) 430 (M+1) 
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2- (3- 7 O 7 X -6- [2- ( h U 7 b ^ 7 x =L)V] ^ > Vt^l)- ' /- 

HPLC (220 nm) « 100 % (U^mm 5. 22 ^) ' 
5 MS (APCI+, m/e) 358 (M+1) 
HiS^^ 436 

6-[2-(hU7;i/:tDp^5^;|/)7x-;i/]-2-[3-(hU7;i/:tD^5^;i.)7xr:;W^> 

. HPLC (220 nm) «99 % (Ummm^AZ^^) 
10 MS (APCI+, m/e) 408 (M+1) 
IIM««J437 

2- [3-(h U y)V'tX2:^ h^rv') 7x-;W-6-C2-(> U 7Jl'?a-D ^^)V) 7x-;W^ 

HPLC (220 nm) 100 % (^^^F^ 5. 49 :$^) 
15 MS (APCI+, m/e) 424 (M+1) 
438 

3- r6-[2-( h u yMuyf.^)]/) 7x-;w^>y:t4^tJ-i/-;i/-2-r ;w^>y- h 

HPLC (220 nm) ^ 99 - « (^S^ItRS 4. 92 ^) 
20 MS (APCI+, m/e) 365 (M+1) 
439 

2, 6-fcf;^ (3-^ S+->7x-;W^>y:f 
HPLC (220 nm) 93 % mWn^ 4. 97 ^) 
MS (APCI+, m/e) 332 (M+1) 
25 HJSM 440 

6- (3-;< h +->7 X - ;i/) -2-7 x:^;p^>y^:^i^-y-;i/ 

HPLC (220 nm) 98 X {UnnNi 4. 95 i^) 
MS (APCI+, m/e) 302 (M+1) 
. 441 
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6-(3-^ h^'>7x:iJ0-2-(3-^5";|/:7x-;P)/^>V':^-^-y-y-;V 
HPLC (220 nm) MM 99 % mWmm 5, 20 ' 
MS (APCI+, m/e) 316 (M+1) 
MMM 442 

5 6-(3-^ h=¥i^yx.~)V)-2-U~^ h+v7xn;i/)^>y;f:^1}-y-;p 
HPLC (220 nm) MS 98 5! mmmm 4. 94 ^) 
MS (APCI+, m/e) 332 (M+1) 
443 

2-(3,4-i?^ h^5>:7x::i;P)-6-(3-^ h^>^7x-;i/)0>/:t+iJ-y^;i, 
10 HPLC (220 mn) % (UWmn^ 4. 61^) 

MS (APC1+, m/e) 362 (M+1) 
HJSM 444' 

2-(2-^ l>c^iv'7x-;i/)-6-(3-^ h4^v:7x-;^)^>y::^-4^-y-^/-;^ 
HPLC (220 nm) m& 93 % (^i#B#F«^ 4. 59 ^ 
15 MS (APCI+, m/e) 332 (M+1) 
^2fg^ 445 

2- {z-yMuy x-;i/) -6- (3-pt ^ ^^v-^ xr:;W ^>i/:t^-y-y-;|, 

HPLC (220 nm) MS 97 X (^^J$^55 5. 08 ^) 
MS (APCI+, m/e) 320 (M+1) 
20 446 

6- (3-^ h ^iy 7 xi:;w -2- [3- ( h U 7;P:^-D ^ 7 xr:;i.] V- 

HPLC (220 nm) MS 100 « (.^nmm^.Zi^) 
MS (APCI+. m/e) 370 (M+1) 
25 ^M447 

6-(3-;< h4^5/7x-;U)-2-[3-(NU7;i/:tnpt 7x-;W^>V^^^tJ-y 

HPLC (220 nm) MS 99 X (^J^B#^1 5. 40 ^J^) 
MS (APCI+, m/e) 386 (M+1) 
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3-[6-(3-^ h^>'7x-;!/)^>\/:t4^if y'«-;i'-2-r;w^>yn hu;v 

HPLC (220 nm) UM^QO % (^i$W4.80^) 
MS (APCH, m/e) 327 (M+1) 

5 mmmwtLxmmm 255^271 <Dit^mt i-{v^)^'^)V7.^::.}V)y^>^ 
WR\^> 398 <D-i3mzr^\^x^yomim 449^454 o^^m^'^^Xytc, 

^il^ 449 

10 6-(2-7U;i')-2-[3-[(h 'J 7;i/:tPp<5^;W5^:t]7x:i;W^>l/:t^tf-y-;P 
HPLC (220 naO Sfiaf96 « (^^I^^^ 5.41 ^)-) 
MS (APCH, m/e) 362 (M+1) 

«^?iJ 450 

2-[3-7;i/:tn-5-(h U 7;U:tP^5^;W7x:i;i/] -6-(2-7 U;i/)^>V:t4^-y-\/ 
15 -)V 

HPLC (220 mo) !|i^93 % (^j^RfM 5. 32 5^) 
MS (APCI+. m/e) 348 (M+1) 
451 

2- (3-X h + V 7 X - ; W -6- (2-7 U >» W ^ > 
20 HPLC (220 run) 98 X (^jt^Fel 5. 06 :J^) 
MS (APCH, m/e) 306 (M+1) 
IIMJ 452 

2- [3, 5- If X ( h U 7;P:t D ^ ^)V) 7 xn;]/] -6- (2-7 U )V) ^ > 
HPLC (220 nm) mM 93 % {^n^f^ 5. 55 :^>) 
25 MS (APCH, m/e) 398 (M+1) 

mmm 453 

2- (3, 5- 7 O 7 X Zi;!/) -6- (2- y ^} )V)^y'M^-^V-)V 
HPLC (220 nm) |lfiS95 X (^fejtNplffl 5. 14 5^^) 
MS (APCH. m/e) 298 (M+1) 
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mmm 454 

6- (2- 7 u ; w -2- (3- 17 X y ^ 7 X - ^ > y p^+t)- 

HPLC (220 nm) 100 X (^Jtfi#^^ 5. 43 ^) 
MS (APCI+. m/e) 354 (M+1) 

5 mmm 455 

6-(2-7U;0-2-(5-^g^;i/-2-5^x-;i/)^>\/:t4^+>-y-;i/ . 

HPLC (220 nm) MS 100 % (^jt^Fsl 4. 91 ^) 
MS (APCI+, m/e) 282 (M+1) 
IIM 456 

10 2-(\-^>Vyy>-2--C)V)-6-(.2-y ^))V)^>V:t^l^V-)V 
HPLC (220 nm) MS 99 X (^Siifl^ra 4. 95 5)-) 
MS (APCI+, m/e) 302 (M+1) 
IIM^J457 

2- (i-^> 1/5^:^:7 X >-2-<;w-6-(2-7 u ;i/) ^>\/:t^iJ-\/-;w 

15 HPLC (220 nm) MS! 100 % i^Wmm^.ZO^) 
MS (APCI+, m/e) 318 (M+1) 
^ilfd 458 

6- [6- (2- 7 u;w^>y^^it\/-;W2-i';w^y u > 

HPLC (220 nm) 100 X (^JtB^r^l 3. 51 i;)-) 
20 MS (APCI+, m/e) 313 (M+1) 
459 

6- (2-7 U )V) -2- (3-- h n 7 X :=.)]^) ^ > Vrt^lJ- 
HPLC (220 nm) MS 100 X m^WmLZZ^) 
MS (APCI+, m/e) 307 ' (M+1) 
25 HM 460 

3- [6- (2-7 U )V) ^>'M^D-V-)V-2-^ M 7:=.Vy 
HPLC (220 nm) MS 92 X (^l^mm 3. 37 ^J^) 

MS (APCI+, m/e) 277 (M+1) 
461 
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N-[3-[6-(2-7 u;w^>y=f^ii-y-;i^2-r;w :7xn;w r-fe h75 h 

HPLC (220 nm) 83 % (U^m^ 4. 08 ^) 

MS (APCI+, m/e) 319 (M+1) 

5 N-[3-[6-(2-7U;W^>l/:t4^1fy-;U-2-r;W7x-;)/]^>X75 H 
HPLC (220 mn) i^^ 86 X (UW^m 4. 72 ^) 
MS (APCI+, m/e) 381 (M+1) 

N- [3- [6- (2- y U ;i/) ^ > \/:t4^1t y-;i'-2-'f 7 x:::;!/] ^ ^ ^T.;!'/}^ >7 ^ F 
10 HPLC (220 mo) 92 X (^ifl^Rg 4. 16 ^) 
MS (APCH. m/e) 355 (M+1) 
ll2i^J 464 

N-x5^;i/-N' -[3-[6-(2-7 u;W^>y:t^i5-y-;i/-2-r;W 7xn;wsi^ 

HPLC (220 nm) 95 % (Ul^mmLU^) 
15 MS (APCH. m/e) 348 (M+1) 

mm^mtLxmmm 256-271 (oit^mt 2-y)v:tuya^=.Mu>wt^M 

^L, 214 ®::^S(c2pi;TOT®*]iiM 465-480 CD^k^ife^^-a-^Lfeo 

20 MMM 465 

6-(2-:7;i/:^-D7x-;i/)-2-[3-[(h u yMu;^^-}^)^^] yj^-M^>V:t^ 

HPLC (220 nm) 99 X (^ft^Nf^l 5. 56 ^) 
MS (APCH, i/e) 390 (M+1) 
25 466 

6- (2- 7 ;^:t □ 7 X - ; 1/) -2- [3- 7 ;V':t O -5- ( 1> U 7 □ ^ 5^; W 7 x - j W > 

HPLC (220 nm) 97 % (^itl^K 5. 46 ^)-) 
MS (APCH. m/e) 376 (M+1) 
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mmm 46? 

2- (3-X h^iyyx.:z)V) -6- i2-y JV:i-uy x-Z^M 
HPLC (220 nm) 96 % (i^it^F^ 5. 23 ^) 
MS (APCI+, m/e) 334 (M+1) 
5 ^M^J 468 

2-[3. 5-H7. (h U y)V:tU;<T)V) 7x-;H-6-(2-7;P:tO7x-;0^>y:t^ 

HPLC (220 nm) i^^ 99 % (Ul^mm 5. 68 ^i") 
MS (APCI+, m/e) 426 (M+1) 
10 11^469 

2- (3, 5-5; 7 P 7 X n; W -6- (2- 7 D 7 X ^ > ^ :t V-JV 
HPLC (220 nm) MS 100 !ti 
MS (APCI+, m/e) 326 (M+1) 

mmm 470 

15 6-(2-7;l':*-a7x:2;i/)-2-(3-7xy=^->7xZ:;V)^>y:*-^+»-\/-;i/ 
HPLC (220 nm) MS 100 SK (^^J^I^FbI 5. 57 ^) 
MS (APCI+, m/e) 382 (M+1) 

■ mmm m 

6- (2-7 n 7 x-;W -2- (5-^ ^Jl-l-^XZlJl^) ^>V^^D-V-)V 
20 HPLC (220 nin) MS99 X (^^^f^F^I 5. 08 5)-) 
MS (APCI+, m/e) 310 (M+1) 
MM 472 

2- (1-^ > V7 ^ >-2— r ;W -6- (2-7;i':t P 7 xz:;i/) ^>V^^^V-)V 
HPLC (220 nm) MS 97 % (^itBtFBl 5. 12 4» 
25 MS (APCI+, m/e) 330 (M+1) 
M«S|473 

2- (1 > V'^-t 7 X >-2-r ;W -6- (2-7 P 7 X :i;i/) ^ > Vt'^D-V-)V 
HPLC (220 nm) MS 100 % i^mnm^Aij^) 
MS (APCI+. m/e) 346 (M+1) 
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HPLc (220 nm) mm99 % i^nmmz.u^) 

MS (APCI+, m/e) 341 (M+I) 
5 475 

6-(2-7;U^D7x::i;i/)-2-(3-- h P7xr:;V')^>y;f:^ii-y^;p 
HPLC (220 mn) MM ICQ % (.U^^m 4. 99 4}-) 
MS (APCI+, m/e) 335 (M+1) 
mMM 476 

10 3-[6-(2-7;i/;rn7x-;i/)^>^/:^4^+hy-;U-2— fjl/jr-ij > 
HPLC (220 nm) 97 X (^Jti^^ 3. 62 ^ 
MS (APCH-. m/e) 305 (M+1) 
477 

N- [3- [6- (2-y)U:t P 7 x -JU) ^ > y:tf^-y-y-;i-2-r ;U] 7 xn;i/] h 7 ^ 
15 K 

HPLC (220 nm) $m9Q % m^mm 4. 28 ^) 
MS (APC1+, m/e) 347 (M+1) 
HiSM 478 

N- [3- [6- (2-7 n 7 x -JU) ^ > V':^^lM/-;i/-2-^ ) W 7 x - ;H ^ >X7 $ 
20 K 

HPLC (220 mn) 87 X (^^^^P^ 4. 88 ^) 
MS (APCI+, m/e) 409 (M+1) 
Slil^ 479 

N- [3- [6- (2- 7;i/:t D 7 x " ;i/) ^ > v^:t+-tf-i/-;i'-2-r ; W 7 x Ji; W >C ^ >x ;w 

25 xfN>75 K 

HPLC (220 nm) i^^ 95 % (UWmf^ 4. 35 i^) 
MS (APCI+, m/e) 383 (M+1) 
llji&M 480 
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HPLC (220 nm) i^S 96 % mm^f^ 4. 36 ^) 
MS (APCI+. m/e) 376 (M+1) 

5 i^mmnthxmmm 273-281 oit^mt 2-(h'j:/5=-;wxiS'-;w7^>'<& 

S^^b. ^iiM 398 ©:^i*Jc2pCTUtT®^ig^«J 481~488 

10 6-(2-7 U )V)-2- (3-^ y :/n7j?^ v7 x-jw '^>y:t4^ify-;p 

HPLC (220 nm) 95 % iU^mm 5. 25 ^) 
MS (APCI+, m/e) 320 (M+1) 

mmm m 

6- (2-7 U )V) -I- [3- ('v^ 7 x::i;H ^> y;t=^r1i-y-;i' 
15 HPLC (220 nm) i^^ 100 % (M^^m 6. 20 ^) 
MS (APCI+, m/e) 362 (M+1) 
^iSM483 

6- (2- 7 U ;i/) -2- [3- (3-^ 5^;P7 h ^ v) 7 x - ; W ^ > y;t4^1+ y-^P 
HPLC (220 nm) i^^ 100 X (^if^FB^ 5. 83 ^) . 
20 MS (APCI+, m/e) 348 (M+1) 
HJfi^SJ 484 

2- [3- (v-i? □ ^>5";i/:r4^S/) 7 x-;H -6- (2-7 U )V)^>'M^-^'/-}V 
HPLC (220 nm) MS 99 % (^^Strel 5. 66 ^) 
MS (APCI+, m/e) 346 (M+1) 
25 485 

2- [3- ('>^ □ y □ 7 x-;H -6-(2-7 U ;W ^ >'M^^'/-)V 

HPLC (220 nm) iiifis 100 % mnnm^.i^i^) 

MS (APCI+, ra/e) 332 (M+1) 
486 
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2- [3- 7 X - ;W -6- (2-7 U }V) ^>'M^D'V-}V 

mc (220 m) mmm% (^wmms.ze^) 

MS (APCI+, jD/e) 368 (M+1) 

mmm 48? 

5 [3-[6-(2-7U;W-^>y;t*-y-y-;p-2-^;p]7xy^i.]g^^ tert-:/5^;U 
HPLC (220 db) mm 95% (^^1^^5.10^) 
MS (APCH, m/e) 392 (M+1) 

mmmm 

2- [3- [6- (2-7 U >y:t^i^y-;^-2-< ; W 7 X y i-] -N-^ 5^ ;|/T-fe h 7 
10 5K 

HPLC (220 m) mmsT % (unmm 4. oe ^) 

MS (APCI+, m/e) 349 (M+1) 

ail^#lSt<i:LT^MM 273-281 ©^b'&tJii^ttroTt^D >®^Srjgl:a^L, 
M 214 ©^^^fc^CTOTO^M^ 489-504 (^{k^tl^^figLfc. ^OD^. >^.m 
15 f-^&i;TM^^^^titixU;^^';i.;^7^A.^nvh^^7^-lcJ;^iiM^IIJg 

489 

6-(2-7;U:tD 7 x-;W-2-(3-< V :/P7j?^i.7x ^>y::^-.^.+|-V'_;l, 
HPLC (220 nm) ijJfiS.IOO « 5. 47 -9.) 

20 MS (APCI+. m/e) 348 (M+1) 

HMM 490 

6-(2-7;P:^-P7x-;W-2-[3-(^^>';i.:r4^v)7xr:;W^>y:t=^-ity---;i/ 

HPLC (220 nm) mmm % mmmms.b2^) 

MS (APCH, m/e) 390 (M+1) 
25 HJg^ai 491 

6- (2-7;i/:t □ 7 X - ;W -2- [3- (3-^ h >.) 7 X - ;U] -s; > 

HPLC (220 nm) mm 100% mnmm 6A0^) 

MS (APCH. m/e) 376 (M+1) 

HiiM 492 
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2-[3-(S/i^ U^y^JV^^i^) 7x-;P]-6-(2-7;l/::^D7x-;i/)^>y^=^1^-y 

HPLC (220 nm) ^^100 % (^^BtK 5. 93 5^-) 
MS (APCI+, m/e) 374 (M+1) 
5 m-MM 493 

2-[3- (zy^ D zfa tr;i/p^ h ^v/) -6- (2-7;V:t n 7 xr:;i/) ^>>/:t+iJ- 

HPLC (220 nm) 100 X (^itW5.46^) 
MS (APCI+, m/e) 360 <M+1) 
10 Mm 494 

2- [3- (^ >-JM^ 7 X :=.; W -6- (2- 7 a 7 X n;^ ^ > 'J:t=^Dr^/-)V 
HPLC (220 nm) 100 % (^^j$0#F^1 5. 57 ^) 
MS (APCI+, m/e) 396 (M+1) 
MMM 495 

15 [3-[6-(2-7;i/:t0 7x-;W^>''/pt-^U-l/-;U-2-f Jl/]7x/+>']B^i? tert- 

HPLC (220 nm) 100 % (^jf^fFsl 5. 30 ^) 
MS (APCI+, m/e) 420 (M+1) 
^jfS^H 496 

20 2-[3-[6-(2-7;P:t07xn;|/)^>r/:^-^+|-y-;i/-2-r;U] 7x7 4^v]-N-^5^ 

HPLC (220 nm) 97 j; (^J^Btral 4. 23 ^) 

MS (APCI+, m/e) 377 (M+1) 
497 

25 6-(2,4-v7;U:to7xr:;i/)-2-(3--ryyP7j?+>'7xri;u)^>y:t4^lty-;i/ 

HPLC (220 nm) 100 % (^ifl^Fsl 5. 48 ^) 

MS (APCI+, m/e) 366 (M+1) 
HM^lI 498 
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6-(2, i-z^yjVtVty ji-}l)-2-[Z-(^^iy)l^:t^iy)y ai:z)Vl^>V:t^D-V- 
)V 

HPLC (220 nm) 100 % iUni^m^.A^^) 
MS (APCI+, m/e) 408 (M+1) 
5 MMM 499 

6- (2. i-i^y)Vtu y xn;W -2- [3- (z-;<^)Vzr h^>')y x:n;i/] ^>V:t^-h-V 

HPLC (220 nm) m& 99 % (UW^m 6. 10 ^) 
MS (APCI+, m/e) 394 (M+1) 
10 mum 500 

2- [3- (S/^ □^>5^;i/:t+'» 7 xr:;W -6- (2. 4->^7;P:t P 7 x-jW ^ >l/:^4^ 

HPLC (220 nm) MS 100 % (Um^^m^.n^) 
MS (APCI+, m/e) 392 (M+1) 

15 mmm 501 

2- [3- (i/^ D y D tf;!'^ h ^ >-) 7 X njH -6- (2, 4-i^7;i/:t- D 7 xZi;0 ^ >y:t 

HPLC (220 nm) i^S 100 X (^jt^P^I 5. 47 ^^) 
MS (APCI+. m/e) 378 (M+1) 

20 mmm m 

2- [3- (^>>'ji/;t=^^>') 7 xz:;H-6- (2, 4->?7;i/:t P 7 x-;W ^>V:t^D-'/- 

HPLC (220 nm) m&m % (^jtTOS.SB^) 
MS (APCI+, m/e) 414 (M+1) 
25 HJS^ 503 

[3- [6- (2, 4-5^7;U:t P 7 xn;U) ^ >y:r^-tJ- V^-;i'-2-r jP] 7 x y ^v^] 1^®? 
tert->^^;i/ 

HPLC (220 nm) il^^ 100 X (^Jfl^PSJ 5. 32 ^) 
MS (APCI+, m/e) 438 (M+1) 
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m^m 504 

2- [3- [6- (2, ^-yyjvt □ 7 xr:;p) ^y^M^'*)'V-)V-2-( JW 7 x y ^ v] -n- 

HPLC (220 nm) 100 X (Ummm 4. 30 ^i-) 
5 MS (APCI+, m/e) 395 (M+1) 

mm^Kthxmmmn^in <D{t^i^t^m(o-^aym^m:tmi3iu mm 

10 505 

2- (2-^ h^>^7x-;|/)-6-7x-;i/-lH-f $^y[4, 5-b] tf U -J> 
HPLC (220 nm) 94 % iU^mm 3. 07 ^) 
MS (APCH, m/e) 302 (M+1) 
506 

15 2-(2-(2-^ h^yx. h^y) 7xZi;W-6-7x-;i/-lH-r ^rJ^yW, 5-b] tfU 
HPLC (220 nm) M^99 « (^^Np^3.24^) 
MS (APCH, m/e) 346 (M+1) 
HJfi^J 507 

2-(2, 3-vt: H 4-^>y>?:i-4^>'>-6-r;W-6-7x-;i/-lH-'f 5;5^y [4. 5- 

20 b]eu>^> 

HPLC (220 nm) 83 !« (^n^m 3. 05 ^J-) 
MS (APCH. m/e) 330 (M+1) 
508 

2- (3- 7 D :7 x " ;i/) -6- 7 X n;!.- IH-f 5 y [4. 5-b] K U > 
25 HPLC (220 nm) MS 96 % (^^itB#r^ 3. 23 ^) 
MS (APCH, m/e) 290 (M+1) 
Hifi^SJ 509 

2-(3-7;U:t-0 7x - ;U)-6-(2-7 U ^W-IH-^ 5 [4, 5-b] fcf' J 
HPLC (220 nm) 95 % {UnmmZAZ^) 
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MS (APCI+, m/e) 280 (M+1) 
510 

2-(2-:7;U:tD7x-;W-6-7x-;U-lH-r 5iS^l/C4. 5-b] tf U v> 

HPLc (220 nm) m&m % i^mmmd.Q^^) 

MS (APCI+, m/e) 290 (M+1) 

2-(2-7;i/:tD7xr:;i/)-6-(2-7U;W-lH-'f 5^y[4. 5-b] trU>'> 
HPLC (220 nm) ijiifi^lOO « (^^^^Itffi 2.98 4i-) 
MS (APCH-, m/e) 280 (M+1) 

mmm 512 

2-(4-7;P:i-D 7x-;W)-6-7x-;l/-lH-Y [4, 5-b] tTU v> 
HPLC (220 nm) jjfi^gg X mmmr^Z.U^) 
MS (APCI+, m/e) 290 (M+1) 
IIMM513 

2-(4-7;U^D7xnjl/)-6-(2-7U;W-lH-r$^V'[4, s-wtfue^^ 
HPLC (220 nm) MS92 (^S^ItP^ 3. 01 ^i-) 
MS (APCI+, m/e) 280 (M+1) 
lllifRJ 514 

N-(3-(6-(2-^ h^S^7x-;i/)-lH-r 5^7 [4, 5-b] t! U v>-2-^;i/) 7x- j^)- 
N.N->?^g^;^75 > 

HPLC (220 nm) MS 99 « (^it^^l 2. 81 ^>) 
MS (APCI+, m/e) 345 (M+1) 

2-(2-7;l/:f n7x-JW-6-(2-^ h^->7x;i;W-lH-r ^^V[4. 5-b] IfU v> 
HPLC (220 nm) MS 99 % (Ummm 3. 20 ^) 
MS (APCI+, m/e) 320 (M+1) 

nmsie 

2- (3- 7;U:r O 7 X - JW -6- (2-^ h ^5^7 xriJU) -lH-1' 5 ^'/[i, 5-b] t! U > 
HPLC (220 nm) MS99 X i^nmm3.20^) 
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MS (APCI+, m/e) 320 (M+1) 

2- (4-7;U:tD7x:i;i.)-6-(2-;< h=^>-7x-;V)-lH-1' $^^[4, 5-b]HUS^> 
HPLC (220 nm) mS. 95 % (Unmm 3. 08 ^) 

5 MS (APCI+, m/e) 320 (M+1) 
^M518 

N, N-v^^;i/-N-(3-(6-7x-;i/-lH-r [4. 5-b] t!U i?>-2-'r ;W 7x-;i/) 

HPLC (220 nm) mMm % ({^^NffBl 2. 80 ^) 
10 MS (APCI+, m/e) 315 (M+1) 
519 

N-(3-(6-(2-7 VM-m-'i^^Vli, 5-b] tf U i^>-2-^;W >'xZi;i.)-N. N->?^5^ 

HPLC (220 nm) MS 98 % (Ummf^ 2. 58 ^) 
15 MS (APCI+, m/e) 305 (M+1) 
520 

3- (6-7xn;i/-iH-i' 5 ^V[4, 5-b3 1? U v5>-2-r;v) ^>>/- h u 
HPLC (220 nm) 98 !i; (W^FbI 3. 21 r^-) 

MS (APCI+, m/e) 297 (M+1) 

20 mmm 521 

3-(6-(2->^ h^v7x-;i/)-lH-r $i5^V[4, 5-b] tf U >?>-2-r ;W'^>y- h U 

HPLC (220 nm) mm 99 % («i#B#iia 3. 20 ^) 

MS (APCI+, m/e) 327 (M+1) 
25 l^iSSM 522 

2-(2-7;i/:rD7x-;0-6-(3-> h^z^7 x.-)V)-m-( 5-b]lfUv> 
HPLC (220 nm) mm 100 X (^i^B^rsI 3. 15 ^) 
MS (APCI+, m/e) 320 (M+1) 
^M^Sj 523 
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2-(3-7;i/:^n7x:z;i/)-6-(3-^ h+v7x-;W-lH-'r$yy[4.5-b] hf US^> 
HPLC (220 nm) im 100 % m^mm 3. 28 ^) 
MS (APCI+, m/e) 320 (M+1) 
HMM 524 

5 2-(4-7;i/:tD7x-;i/)-6-(3-^ h^v7x -;W-lH-r ^i5^\/[4. 5-b] t! U 

HPLC (220 nm) *fiS99 X (^Jtl^^l 3. 17^) 
. MS (APCI+, m/e) 320 (M+1) 
525 

6-7xr;i-2-(3-(h U y)V:tU^^JV)y3^-)V)-m-^^^Vi4. 5-b] hf Ui^> 
10 HPLC (220 nm) « 93 X (^^mm 3. 61 ^) 
MS (APCI+, m/e) 340 (M+1) 
HISM 526 

6- (2-7 U ;W -2- (3- ( h U 7;V:t n 5";i/) 7 x.=lM -IH-f 5 [4. 5-b] tf U 

15 HPLC (220 nra) 85 % («jtra3.58^) 
MS (APCI+, m/e) 330 (M+1) 
HM^^ 527 

6-(2-pC h+$/7x:i;P)-2-(3-(h U7;U:tnp<5';W7x-;i^)-lH-'l'$:$^l/ 
[4,5-b]t!U>^> 
20 HPLC (220 nm) m&m % (^Wmmz.Si^) 
MS (APCI+, m/e) 370 (M+1) 
IIMJ 528 

2-(3-(p^5^;^J;^;^^l^-;^) 7x-;i/)-6-7x:::;i/-iH-r $^y[4, 5-b] tf u v'^- 

HPLC (220 m) tmu% i^Wmm 2. 98 ^) 
25 MS (APCI+, m/e) 350 (M+1) 

nmm 529 

6- (2-p< h 4^ 7 X -2- (3- (^ - ;i/) 7 x - ;w -m-r ^ y \/ [4. 5- 

b]truv> 

HPLC (220 nm) *6S 99 X (^^Jtl^K 2. 96 ^J-) 
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MS (APCI+. m/e) 380 (M+1) 

mmm 530 ' 

6- (2-7 U;W-2-(3-(;<5^;i'7>;i'J}^:::;P) 7x-;U)-lH-i' ^i5^y[4, 5-b] tf U v> 
HPLC (220 nnO 99 % (UWmm 2. 89 ^) 
5 MS (APC1+, m/e) 340 (M+l) — 

6- (2- 7 U;p)-2-(3-(2-^ h^>^X h^5» 7x::i;i/)-lH-'r 5^V[4. 5-b] k!U>? 
> 

HPLC (220 nm) 89 !« i^Wm^ 3. 00 4» 
10 MS (APCI+, m/e) 336 (M+1) 

mmm 532 

6- (2-7 U }l) -2- (4- (2-7^ h 4^->X h + x) 7 xx;i/) -IH-f 5 y 7 [4, 5-b] If U 
> 

HPLC (220 ni) 11^90 X (^^j^RtrHl 3. 53 ^) 
15 MS (APCI+, m/e) 336 (M+1) 
533 

2-(3-^;1/7|nIJ y 7xn;i/)-6-7xn;i/-lH-r 5 ^VU, 5-b] k°U 
HPLC (220 nm) 100 % (^S^PfFsl 3. 03 5» 
MS (APCI+. m/e) 357 (M+1) 

20 mmm 534 

6- (2-7 u ;w -2- (3-^;1/7|n u y 7 X - ;i/) -iH-r 5 [4. s-b] tr u > 

HPLC (220 nm) i^^ 100 % (^^^FbI 2. 92 ^) 
MS (APCI+, m/e) 347 (M+1) 
535 

25 6- (2-7;i/:t O 7 xr:;i/)-2- (3-^r;i/7js U / 7 x -;W -IH-f 5 ^ V [4, 5-b] kf U 

HPLC (220 nm) MS 100 X (^JtHtF^I 3. 11 ^) 
MS (APCI+, m/e) 375 (M+1) 
536 
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6-(2->' U;W-2-(3-(l-tfD U >^:i;0 7a:n;0-lH-f 5yy[4. 5-b] tf U v^> 
HPLC (220 nin) mM 99 % (Ul^mm 3. 31 ^)-) 
MS (APCI+, m/e) 331 (M+1) 

mmm 537 

5 6- iZ-y U }V) -2- (3-;^ h=^-yy x.=L)V) -IH-'f ^ y^/ [4, 5-b] t! U v> 
HPLC (220 nil) m&9Z % (^j$m2.91^) 
MS (APC1+, u/e) 292 (M+1) 

2-(5-^5";i/-3-7x:n;w4-< y;t^■t^yu;^)-6-7x^;^-lH-'f ^^5^7 [4, 5-b] 

10 eui^^ 

HPLC (220 DiO M^IDO % (UWnH^Z.U^) 
MS (APCI+. m/e) 353 (M+1) 

HilM 539 

6- (2- 7 U ;W-2-(5-p^5^;i/-3-7 xz:;i/-4-r V ^T^lritVUJW-lH-f 5 ^VU, 5- 
15 b]t!U>^> 

HPLC (220 nm) 100 % (^j$^l^ 3. 32 ^) 
MS (APCI+, m/e) 343 (M+1) 

mmm 540 

6-7ai-;i.-2-(3-(2, 2, 2- h U 7;i.:tOX h^v) 7x-;|/)-IH-f ^iJ^V^U, 5-b] 

20 tfU-:^> 

HPLC (220 nm) $fiS 86 X (^itNpF^ 3. 53 ^)-) 
MS (APCI+. m/e) 370 (M+1) 

mmm 541 

6- (2-7 U;i')-2-(3-(2. 2, 2- h U 7;i/:tOX h^S/) 7x-;i/)-lH-r [4. 5- 
25 b]t:Uv> 

HPLC (220 nm) 92 X («Jt^F^ 3. 53 ^) 
MS (APCI+, m/e) 360 (M+1) 
HJfi^ai 542 
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6-(2-7;W^D7x-;W-2-(3-(2, 2. 2- h U 7;l/:tPX h^^S/) 7x-;W-lH-f S 

iS^^/[4, 5-b] t!Uv> 

HPLC (220 nm) im 87 % mn^m 3. 65 ^) 
MS (APCI+, m/e) 388 (M+1) 
HJSM 543 

2-(3-f v7'D7i?:^^->-2-^5^;i.7xn;i/)-6-7x-;v-iH-f 5^v^[4. 5-b] tru 

> 

HPLC (220 nm) m. 99 X (U^nm 3. 45 ^) 
MS (APCI+. m/e) 344 (M+1) 
544 

6-(2-7 •j;W-2-(3-f y 7'n3j?:^^>/-2-^5^;P7xn;W-lH-r 5 yVli, 5-b] t! U 

v> 

HPLC (220 nm) « 95 % m^mm 3. 37 rJ^-) 
MS (APCI+, m/e) 334 (M+1) 
545 

6-(2-7JP:tD7xz:;W-2-(3-f y7'n7j?^>'-2-^5^;U7xr:;W-iH-'r 

[4, 5-b]lfU v> 

HPLC (220 nm) « 99 % mW^mi.U^) 
MS (APCI+. m/e) 362 (M+1) 
546 

6- (2, 4-i? 7 D 7 X - ; W -2- (3-r y 7" D $/-2-;< 7 x - ; W -1 H-'f 5 
^y[4, 5-b]t!yi;> 

HPLC (220 nm) MS 96 % mnmm 3. 62 ^) 
MS (APCI+, m/e) 380 (M+1) 

mmm 547 

2-(2-(2-^ h4^'>7x-;i/)X5^;i/)-6-7x-;i/-lH-r 5yy[4, 5-b3 tf U 
HPLC (220 nm) Mil 98 X (^jtl^r^l 3. 17 ^J-) 
MS (APCI+, m/e) 330 (M+1) 
548 
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6- (2-7 U ;i<')-2-(2-(2-^ h^$/7xn;0X5";i/)-lH--< 5 yv^[4, 5-b] t?U Vy 
HPLC (220 m) % (^jtB#FBl 3.01 ^) 

MS (APCI+, m/e) 320 (M+1) 
UliSM 549 

5 2-(2-(4-p^ h^i/7xn;WX5^;V)-6-7x;i;WlH-r ^^\/[4, 5-b] tf U v'^ 
HPLC (220 nm) i!il6|g94 % C^i^NflS 3.13^) 
MS (APCI+, ii/e) 330 (M+1) 

HM^i 550 

6- (2-7 U )V) -2- (2- (4-;^^ h ^ 7 x:i;i/) X5^;W -IH-f 5 [4, 5-b] e U 
10 HPLC (220 nm) X (^JtBt^T 2. 97 ^) 

MS (APCI+, i/e) 320 (M+1) 

. mmm 551 

2-(2-(3-;< b:^>/7xXJWX^;W-6-7xX;i/-lH-r ^^V^[4. 5-b] t!U 
HPLC (220 nm) M^89 8! (^^it^P^ 3. 14 ^» 
15 MS (APCI+. m/e) 330 (M+1) 
Hii^^j 552 

. 6-(2-7U;i/)-2-(2-(3-^ h4^>^7xx;Wx^;W-lH-r5:?'V[4,5-b]t!U>'> 
HPLC (220 nm) i!SES99 X (^i^B^K 2. 98 ^) 
MS (APCI+, m/e) 320 (M+1) 
20 «^J553 

2- (2- (4-i^ a D 7 xx;i/) X5^;V) -6-7 xx;wiH-r 5 C4. 5-b] tf U > 
HPLC (220 nm) 11^96 % («Jt^K 3. 33 ^i-) 
MS (APCI+. m/e) 334 (M+1) 
554 

25 2- (2- (4-^ D P 7 xX;U) X^;i') -6- (2-7 U ; W -IH-f S ^* V [4, 5-b] fcf U >^ > 
HPLC (220 nm) 100 X (Ml^^f^ 3. 20 ^) 
MS (APCI+, m/e) 324 (M+1) 
^ifiM 555 

2-(2-(2-i^ □ 0 7xx;i/)X5";i')-6-7xx;i.-lH-1' S^'V'U. 5-b] tf U 
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HPLC (220 nm) 100 % (^iti^^l 3. 24 ^J") 
MS (APCI+, m/e) 334 (M+1) 
MMM 556 

2- (2- (2-^ D P 7 X -;W X5';i/)-6- (2-7 U -IH-f 5 iS^^ [4, 5-b] tf' J v'^ 
5 HPLC (220 nm) i^S^lOO X («i#i^F^ 3. 1 0 ^) 
MS (APCH, m/e) 324 (M+1) 

^SS^J 557 

2- (2- (3-^ n p 7 xn;V) xg=-;w -6-7 x x ;i/-iH-r 5 V [4. 5-b] H U 
HPLC (220 nm) 96 5K (^^Jt^Fel 3. 31 ^) 
10 MS (APCH. m/e) 334 (M+1) 
ll»J 558 

2- (2- (3-^ P P 7 xr:;V) X5";i/) -6- (2-7 U )V) -IH-'f $ ^'1/ [4, 5-b] tr U v> 
HPLC (220 nm) MS 96 % (^^^F^l 3. 19 ^) 
MS (APCH, m/e) 324 (M+1) 

15 mmm 559 

2- (2- (4-;t ^;i/7 xx;W X5^;i/) -6-7 X x;i/-lH-< 5 ^1/ [4. 5-b] tf U 
HPLC (220 nm) m& 99 X (^Wmm 3. 26 ^) 
MS (APCH, m/e) 314 (M+1) 
HMM 560 

20 6-(2-7 U;i/)-2-(2-(4-^5";i/7xX;|/)X5^;i/)-lH-r 5:$^y[4, 5-b] tf U >^> 
HPLC (220 nm) MS 99 % (UW^mi.n^) 
MS (APCH, m/e) 304 (M+1) 

561 

2- (2- (3, 4->^i^ P P 7 X x;U) X5^;|/) -6-7 x -Jl-IE-^ S. [4, 5-b] e U v > 
25 HPLC (220 nm) MS 87 !K (^itBtF^I 3. 47 ^) 
MS (APCH, m/e) 368 (M+1) 
HiS^aj 562 

2- (2- (3. 4-y^ P P 7xx;U)X5^;W-6-(2-7 U;W-lH-r $^l/[4, 5-b] If' J v 



wo 03/045929 PCT/JP02/12264 

178 

HPLC (220 ma) mi9i% mWmm 3. 38 ^) 
MS (APCI+. m/e) 358 (M+1) 

4- (2- (6-7 x-;i/-lH-r 5 [4, 5-b] tf U >-2-r X5^;|/) ^> h u ;i' 
5 HPLC (220 nm) M% 98 % (^jtitM 3. 03 ^) 
MS (APCI+. m/e) 325 (M+1) 
IISS^si 564 

4-(2-(6-(2-7 U;0-lfl-< 5r$^V[4, 5-b] trU v>-2-f ;Wx5^;i/)^>v- N U 

;i/ 

10 HPLC (220 nm) 100 (^ft^^F^ 2.88 ^) 
MS (APCI+, m/e) 315 (M+1) 
IliS^i 565 

2- (2- (4-7;i/:t D 7xn;W xg^;i/)-6-7 x -;i/-iH-i' 5 [4. 5-b] tf u 

HPLC (220 nm) m&M % («if I^FbI 3. 17 ^) 
15 MS (APCI+, m/e) 318 (M+1) 
.. 566 

2- (2- (4-7;l/:t D 7 xX;W X5^;W-6- (2-7 U M -IH-^ 5 [4, 5-b] tf U 
HPLC (220 nm) 100 % (^Jtl^^ 3. 03 :$^) 
MS (APCI+, m/e) 308 (M+1) 
20 567 

6-7xX;i'-2-(2-(4-( h U y)V:^n}k^)l) 7xx;Wx5^;W-iH-'r 5y\/[4, 5- 

HPLC (220 nm) 100 X (UW^!^ 3. 45 ^) 

MS (APCI+, m/e) 368 (M+1) 

25 mmm 568 

6- (2-7 U )V) -2- (2- (4- ih^JyMU)^ J-)V) 7 x XJ W X^'; W -IH-f 5 
[4.5-b]t?U>^> 

HPLC (220 nm) «?fi^90 X iMmm^l.li^) 
MS (APCI+, m/e) 358 (M+1) 
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mmm ses 

6-7xr:;i/-2-(2-7x-;i/5>^^ n7°n }d)V)-m-^ 5-b] tru 

HPLC (220 nm) 100 % («itP#F^ 3. 20 
MS (APCI+, m/e) 312 (M+1) 

5 mmm m 

6- (2-7 U -2- (2-7 D tf;i/) -IH-r 5 y [4, 5-b] H U > 

HPLC (220 nm) MS 100 !i; (^n^mi.Ol ^) 
MS (APCI+, m/e) 302 (M+1) 
ll»J 571 

10 2-(2-(4-r vyDt!;i/7xn;i/)X5^;W-6-7xn;i/-lH-f $^^l/[4,5-b] trui^ 
> 

HPLC (220 nm) 96 « mwmm 3. 57 ^^) 
MS (APCI+, m/e) 342 (M+1) 
«^ 572 

15 6-(2-7 U;W-2-(2-(4-'r v:;^D lf;i^7xn;i/)X5^;i')-lH-r 5i$^y[4. 5-b] h!U 
>*> 

HPLC (220 nm) 80 « (^JtUt^ 3. 47 :«') 
MS (APCI+, m/e) 332 (M+1) 
SI»J 573 

20 6-7xn;W2-(2-(2-5^X-;i/)X5^;i/)-lH-r 5yy[4. 5-b] t!U >>> 
HPLC (220 nm) MS 100 X (UWmm^.OZ^) 
MS (APCI+, m/e) 306 (M+1) 
574 

6- (2- 7 U ;i/)-2-(2-(2-5"X-;l/)X5";W-lH-r $ yVU, 5-b] tf U 
25 HPLC (220 nm) MS 99 X (iS^Jf ^FbI 2. 88 ^) 
MS (APCI+, m/e) 296 (M+1) 

mmm 575 

2-(2-(4-X h^e^7 x-;W X5^;i/)-6-7x -;l/-lH-'r 5 rJ^'VU. 5-b] t° U v> 
HPLC (220 nm) MS 100 X mnmmz.21^) 
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MS (APCI+, m/e) 344 (M+1) 

2- (2- (4-X h 4^ V 7 X - ;W X5^;i/) -6- (2-y U -IH-f S [4. 5-b] tf U > 
HPLC (220 nm) m&lOO % mWm^ZA^^) 
5 MS (APCI+, n/e) 334 (M+1) 
^iSM 577 

2- (2- (4-n b D 7 xn;U) X5^;W -5-7 x x;p-iH-^ >y'f 5 iS^y-;i/ 

HPLC (220 nm) «.100 % (^i#W3.16^) 
MS (APCI+, m/e) 344 (M+1) 
10 IliSM 578 

6-7x:n;w2-(2-7xx;P7'Dh!;W-iH-r Si5^yC4, 5-b] tru 
HPLC (220 nm) mS. 100 « (^I^FbT 3. 20 ^) 
MS (APCI+. m/e) 314 (M+l) 
«M 579 

15 6-(2-7 U;i/)-2-(2-7xX;i/:/0 tfJW-iH-r 5 ^V[4. 5-b] tf U v> 
HPLC (220 nm) 100 % (^J^I^F^ 3. 05 ^) 
MS (APCI+. m/e) 304 (M+1) 
USSM 580 

6- 7 X x;W2- (5- 7 X -)V^y^)V) -1 H-T $ rJ^V [4, 5-b] fc! U > 
20 HPLC (220 ni) 100 % (U^mmi.5i^) 
MS (APCI+, m/e) 342 (M+1) 
^iS^fil 581 

6- (2-7 U ;i/)-2-(5-7xx;V^>5^;i/)-lH-r 5 ^\/[4. 5-b] t! U v^> 
HPLC (220 nm) m& 100 X (^it^Fs^ 3.41 ^) 
25 MS (APCI+, m/e) 332 (M+1) 

rnmm 532 

2-(2-(4-:/ h^'>7xx;Wx^;i/)-6-7xr:;i/-iH— r 5yv^[4. 5-b] tf u z^> 
HPLC (220 na) mS. 99 X (^I^FbI 3. 62 ^) 
MS (APCI+. m/e) 372 (M+1) 
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2- (2- (4-7' h + 5/7 X - X^;i/) -6- (2-7 U )V) -IH-f ^ ^7 [4, 5-b] t! U v > 
HPLC (220 nm) 100 % (^itl^P^ 3. 52 ^) 
MS (APCH-, m/e) 362 (M+1) 
5 584 

6-7x-;i/-2-(2-(3. 4. 5- h U h=^^'>7x:n;i/)X9^;W-lH-'r ^ ^VU, 5-b] tf 

HPLC (220 nm) ms.m % m^mm^.oi^) 

MS (APCI+, m/e) 390 (M+1) 

10 mmmm. 

6- (2-7 U;i/)-2-(2-(3, 4. 5- h U ^ h^i^7x-;i')X5';U)-lH-'r ^^^[4, 5-b] 

HPLC (220 nm) MS 100 % (^mmm2.86^) 
MS (APCH, m/e) 380 (M+1) 

2-(2-(4-^ VyD#^~>7xX;WX5^;U)-6-7xX;i/-lH-r 5i5'yC4. 5-b] tf U 
v> 

HPLC (220 nm) MS 92 % (U^mm 3. 38 ^) 
MS (APCH, m/e) 358 (M+1) 
20 587 

6- (2-7 U ;W-2-(2-(4-r y yP3j?^5^7xx;Wx9";i/)-lH-r 5 yVU. 5-b] tf 

HPLC (220 nm) MS 88 « (Unmm 3. 26 ^) 
MS (APCH, m/e) 348 (M+1) 

25 mmm m 

6- (2-7;i/:t D 7 xx;0 -2- (2- ii-'i V T'P Ji^+>^7 xx;W :lJ-)V) -IH-r 5 ^^J 
[4, 5-b]tf'J>'> 

HPLC (220 nm) MS 88 % {^^m^ 3. 40 ^) 
MS (APCH. m/e) 376 (M+1) 
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589 

2-(2-(4-- h D7xn;i/)x5^;i')-5-7x-jwiH-'^>y-r (m-mm 
^noit-^m) (0.5 g) (50 ml) ^mm-^"^^ a^v'^a-^s (o. i 

5 «|&MJBES*L. iig^<£ji^bT> 4-(2-(6-7x::i;i'-lH-<^yy[4,5-b]t!Ui^ 
>-2-r;0X5^;i.)7-U> (0.44 g. 95 X) ^£#fc. 

'HNMR (DMSG-dj) 5 2.96-3.12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz). 6.90 (IH, d. J = 8.4 Hz). 7. 34-7. 70 (5H. m). 7.95-8.10 (IH. broad s), 
■ 8.24 (IH, s), 8.42-8.60 (IH. broad s) ppm 
10 IR (KBr) V 3032, 1622. 1518. 1424, 1393, 764, 700 cm"' 
HPLC (220 nn) mS.9A % (^^I^HQ 2. 39 ^) 
MS (APCI+. m/e) 315 (M+1) 

4-(2-(6-:7x-;i'-lH-r 55^y[4. 5-b] t!'J 5/>-2— r;i/)x5";W7:iu > (« 
15 ^ 589 O-fb-^t!) (25 mg) tMimm (0.01 ml) t^\f^J>^>^. mUrC^m 

mmx.^jwmmvrco *«ii^7Ki5fe. ^Kii (Najso,) mm^^^L. 

m^LX. N-(4-(2-(6-7xx;|/-lH-f 5 5^l/[4.5-b] tfU v>-2-'r;V)X5^JU) 7 
xx;i/)7-feh7 5 H (22 mg, 78 «) =^#fco 
20 'HNMR (DMSO-dg) 6 2.02(3H, s), 3.12 (4H, s), 7.16 (2H, d, J = 8.7 Hz), 
7.34-7.49 (5H, n), 7.70 (2H, d, J = 8.7 Hz), 7.79-8.57 (2H, m), 9.80 (IH; 
s), 12.9 (IH, s) ppm 

IR (KBr) V 3293, 3032, 1659, 1539, 1387, 764 cm'' 
HPLC (220 nm) i^g 99 % (^^Nfr^l 2. 75 ^) 
25 MS (APCI+, m/e) 357 (M+1) 

3S.Wt{t—V> (0.5 g) ^;^^>7.)V-^>m (2 ml) 120 t)!? mP^I*^ 

^m^xmm-^'&rco c(Dmf^\z. 2,3->^75/-6-7xx;i'ifu>?> m^m 

lis (D^^m (0. 2 g) t 3-pt h^v^JiSm (0. 17 g) ^JO^, 120 "CT 1 B# 
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@t^x5";i/-xh^bHD7^> (3:1, v/v) T-jftfctibfco wM^7m. nm 

(MgSO^) ^^^rrSgiLT, 5-7x::i;P-2-(3-^ h+'>7 

xn;W-lH-'r5yy[4,5-b]tfU>^> (0.18 g, 55 %) ^mco 
5 'HNMR (CDCl,) 6 3.88 (3H, s), 6.97-7.02 (IH, m), 7.30-7.78 (8H, m), 
7.95-8.20 (3H, m) ppm 

IR (KBr) V 3005, 2938, 1590, 1466. 1227, 762 .cm"' 
HPLC (220 nm) 89 % («Jt^P^ 2. 92 ^JJ^) 
MS (APCI+, i/e) 304 (M+1) 
10 592 

6-7 X y =^5^-2, 3- tr u -yy^^rs. y 115 ©fb-a-tf) (o. 2 g) 1 3-^ 

h^v^m^m (0.08 g) ^:^:^-4^>-:^'fbU> (5 ml) ^\mm^. 140 "CT 4 

S^^X5^;P-xh^liHD7^> (3:1, v/v) ^tilB^Tlcj^. 
15 Ifeit (MgSO,) ^iS&MMSL. ^^H^IiflXbT,. 5-7xy^i/-2-(3-^ h 

4^'>7xX;i/)-lH-r$iS^\/[4,5-b]tfU>'> (0.04 g, 23 «) S:#fc, 

•H NMR (CDCI3) a 3.87 (3H, s), 6.84 (IH, d, J = 8.8 Hz), 7.00 (IH, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m). 7. 53-7.73 (3H, m), 

8. 08 (IH. d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm"' 

HPLC (220 nm) MS 80 % (^jtl^PB^ 3. 29 ^) 

MS (APCI+, m/e) 318 (M+1) 

tti^M<i:UT«M 282-284 0{b'&tl<i:=&S(D7}^D>®?£iiM^L. %% 

fi| 214 ©;&^*tc2pDTOT©ll»J 593-601 ©<b^t/€r^J5Kb/t, ^©I^, jg^^ 

mmm 593 

2- (3- (2-^ h 4^ vx h ^ -» 7 X - ;!/) -6-7 x n;!/^ > 
HPLC (220 nm) ^ 99 X (Unmm 4. 93 ^) 
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MS (APCI+, m/e) 346 (M+1) 

mmm 594 

6-(2-7'j;P)-2-(3-(2-^ h^s^xh:^->')7xn;w^>y:t^-y-V-;i/ 
HPLc (220 nm) mm 87 % (u^mm i.n^) 

5 MS (APCI+, m/e) 336 (M+1) . 

. 6-(2-7;P:tO7x-;0-2-(3-(2-^ h+S^X h^^i/) 7xx;i/)^>y:r^1i-y- 

HPLC (220 nm) 97 !« i^mmm 4. 91 :J)-) 
10 MS (APCI+, m/e) 364 (M+1) 
596 

4- (3- (6-7 xx;i/^ > v^:t^iJ-y-;i/-2-f ;W 7 x / ^^^i/) >x h u 

HPLC (220 nm) MM 99 »! (U^mm 4. 90 :J;^) . 
MS (APCI+. m/e) 355 (M+1) 
15 ||»J 597 

4- (3- (6- (2- 7 u ;0 ^ > y:t^-y-y-;v-2-r ;0 7 x / v) >x h u ;p 

HPLC (220 nm) 95 !i; iUWV^m 4. 69 ^) 
MS (APCI+, m/e) 345 (M+1) 

Mi&M 598 

20 4- (3- (6- )V'tuy x.r.)V) ^>V:t^-^V-)l-2-( ;i/) 7 x y >- 

HPLC (220 nm) mS. 98 % {^mnm 4. 87 ^» 
MS (APCI+, m/e) 373 (M+1) 
599 

25 2- (3- (3- (2-^ aIn U y X h ^ v) 7 X x;^ -6- 7 x x;!/'^ > V:t V-JU 
HPLC (220 nm) 95 X (^^^W 3. 69 ^^) 
MS (APCI+, m/e) 401 (M+1) 
600 

6- (2-7 U ;U) -2- (3- (2-^:;i/3jN U ^ X h ^ v) 7 x x;W > V::*- +1f 
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HPLC (220 nm) i^||99 % mWmmZAQ^) 
MS (APCH, m/e) 391 (M+1) 

^mm 601 

6- (2- 7 D 7 X - JW -2- (3- (2-^ u y X h ^ :7 X w ^ > ^+1- y 
5 -}V 

HPLC (220 nm) MS 92 % (Ut^mm 3. 69 ^) 
MS (APCI+, m/e) 419 (M+1) 
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H 16 
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CI 
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m 26 
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(1) llMiT#e,nfc^b^% . 10. omg. 



wo 03/045929 PCT/JP02/12264 

258 

(2) =70V—7. 90. Omg 

(3) fift|g^'fe;i/P-X 7 0. Omg 

(4) XT^TUVS^T^^^^e/r^A 10. Omg 

MI3 (1) . (2) cfecttK (3) ®^Si:5. Omg© (4) ^?i^Lfe^. 
5 Z.Vi\z.^^(D (4) <^5. Omgi)a;lT^ ^W^-^^j-yfyit'^Mz 

(1) iiiS0!iiT#e>nfe'fb'&tf 10. Omg 

(2) %m -6 0. Omg 
10 (3) n->7.^-^ 3 5. Omg 

(4) if^5^> 3! Omg 

(5) XxrU>i?"T^5^^v^7A 2. Omg 
IIWJ41?#e>nifc'fb-&<Kll 0. 0mg.haif6 0. Omg^^rSa-yx^ 

-^3 5. OmgO^i-g-ti^^l 0SM%if^5^>7]<^?S0. 0 3ml (if^5^> 
15 tLT3. Omg) ^ffll/i, lmm;>^^y ViCDl^^fiLT^^ifbbfc®-^, 4 

20 mmm s (-m^rzrxD^m) 

( 1 ) mmm i t# cnfcfb-g-^/ i o . o m g 

(2) HSr 7 0. Omg 

(3) □->Xi$'-^ 5 0. Omg 

(4) ■5J^fb7^>7*> 7. Omg 
25 (5) T.y-T^jym^^^-^y^A 3. Omg 

^M4T#e>nfe{b'&#ll 0. OmgiXx7U>^Ti^;^^>">A3. Om 
g^Rr^{Hx>y>©7K^?K0. 0 7ml (Bri§{bx>:/>tbT7. Omg) 
rWkim. ISMU ail7 0. Omg:feJ;r;3->;^^~5^5 0. Omg^M 
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(1) mm^JzL-yuu^)> 

(2) ILH 

(3) n->x^-5" 

(4) Pj^^kx>:/> 

(5) X7^7U>mvi^^>/«^A 



5 0. Omg 



7 0. Omg 



1 0. Omg 



3. Omg 



7. Omg 



S^m>Jri.-:/Dl/U>l 0. Omg<!:7.T-7U>iST^:^>vr>A3. Omg^ 
pI^'fbx>y>®7KM0. 0 7ml (nJMx>y>tbT7. Omg) 
mb^, ^^L. t.»70. 0mg*>cl;D^:3->X^-5'5 0. Omg&ii-g-r 



HER2 h h?L3®m SK-BR-3 ^Tcit BT-474 ©iBM^^K 100 1 (2, 000 m 

m) ^v<\t\ihiEnim^mmmc-5<Dmmmmmmti\ (4,ooo«) :^96 
ummmxm^mz. ^mm Q.Mromm {\%nm\zmm) ^rnxm^^^ 

m?^ (lOmM hUXMW) ^MXX^m^mmh. Mi^ft 550nni ©S^^feS^Sa 

(ommmznr^^mmmo^mm^^-^^mtLxi^ib. nmn<D momm. 
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c^7 3] mmmmmmum 







SK-BR-3 


BT-474 


MRC-5 




0.12 


0.28 


>25 


mmm 97 ©ib-g-ti 


0.94 


0.49 


>25 




0.22 


0.25 


25 


mi^m 157 (D^b-g-ti 


0.23 


0.19 


>25 


202 (Dib'&t) 


0.55 


1.1 


21 


*j!iM2l9©'fb'&#i 


0. 14 


0. 83 


>25 



5 w^mi w^mum. 

IxlO'iiCDb: hmm^ BT-474 ^x' h U^;i/^?S(cJi^LTBALB/c .^^-H-^ 
10 mo^t'^^CDGeluciTem}^ (Q.Z^fzitl mg/nL) lOmL/kg CDfflJiT, -B— 

15 Mi:©Jt^ST/C («) iiLT^fe;^. 

C*7 43 {C^To *%0J®ik^!fef^HER2%St:h^m* BT-474 ® 





T/C {%) 


3ing/kg 


lOmg/kg 


mmm 1 ©^b^<Kr 


58* 


31" 



(* P<0.05. ** P<0.OK Dunneti^^) 
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hh^mmmBT-4 7 40mmmmmmii I (so, ooom)^24 

nM.fmmzi:. yy^mi^tzM:. mm^m^jip^o^y/'^^n^i-^ uyy ^ 
HE R 2 ^u-yy<D u ymm^ looxtvx. ^mm(Dumit'^mmn^M 

10 ^rcm(omJI^(DHER2^uyy0^j ymi\:M(Dm'^^Mtb. U^it-^mffiHE 

y^'r~'^^n'&Mm<D^Vjtf:L\-mm\zm^^^zti)^x^^o ^uyy^i— 

20 ]^yyif\t. "^uiyy^^-^^^mmzmwr^iiFm^^r^ftib. her 2 

Ti^}v^y^m^^m--^(Dmn^^<'^m\tvx%^¥mz^mx;^^. 
mm^z. ^^BjM-efe^-K (i) mx&-^n^it^mhL<\t^(DM^rc 

. ti^(D7°oH^7^'^^^1--5HER2SaWf^J^J«> HER2^^^bTl^§ 

25 m(omm^m\ir^mmMtLx. ^rc\t. 7j^;^^>-fe«Jg©^J^;^^>#fe# 

*tB^Ji, B*TailP^-nfe#®2 001-359753 ^MmtLx^r). 

'^(Dp^mt^mmm'^izmx^-^-^n^h<Dx^^o 



wo 03/045929 



PCT/JP02/12264 



262 



5 R"'^ 

Tni#^'&> Ci_5 7;i/^;i/«, -CH2O-, -CH2S-, - 

10 SCH2-. -CH2-CH2-*feti-CH=CH-^> 

« 

2. -jisic(vi) 



20 v^^. 

Bin $ tife c 3 _ 8 V ^ o 7;i/^;i/* s 
mm-^nx\,>xh^\,mmm&^^i^^ 

©HlftXtt, AD'^*>M?^ OH. CN, N02> N.H2^ NHCOR. NH 
CONHR, NHSO2R. SO2R, COOH. COOR. CONHR> C 
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ONHz, CFg^ CF3O. em$nTViT'feJ;l.iCi_e7;i/^;l/S. 

- fs ;U7}^ - j; nw^-^nx\>^x =b J; c 1 _4 7;i/4^ > ^ 'y^is^ 6 

T''^^^^. Ci_67;Wl/», -CH2O-, -OCH2-, -CHjS-. - 
SCH2-> -CH2-CH2-^fc«-CH=CH-^> 

6. R^''*fc«R^^;5>t«ii$n;^cC6-ao5"J-;i'»Tfe§»:t«l 

■7. -|g3S;(vii) 




W— Q (VII) 



6-10 



7 U -JW; 
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TSi^i^-g-. Ci_jT;1/^;vs> -CHgO-, -ocHj-^ -CHgS-, - 

SCH2-, -CH2-CH2-S:?c«-CH=CH-^. 

10 8. -jigiC(viii) 



T««^i^-a-, Ci_,7;wi/»> -CH2O-. -0CH2-. -CH2S-, - 

SCH2-^ -CH2-CH2-^:^c^^-CH=CH-^, 
. 9. -«^(IX) 
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R\ R\ R^ R'^^^URnm-^rzumfsi'ox. tk^ii?. /su^^ym^. 

OH, CN, N02> NHg, NHCOR, NHCONHR, NHSOgR, SOg 
R, COOH> COOR, CONHR, CONHj. CF^. CFgO, S^^n 

Tn^m^-^. Ci-eTJU^;!/*, -CH2O-, -0CH2-, -CH2S-. - 

SCH2-. -CH2-CH2-*:feJi-CH = CH-^, 

Q J1B^$ tiTViT ck c 6 - 1 0 7 U -;P»^fc OTit^ txT ViT <i; 

15 10. -m.^a) 



RK R\ R\ R^^^UR' itm-^rcumti-ox. 7mm^. /\uy>m^. 

OH, CN> N02, NHg, NHCOR, NHCONHR, NHSOgR. SO2 
20 R, COOH, COOR, CONHR, CONHg, CF3, CF3O, SJ^^tl 

TViTfe=tv^Ci_6 7;i/^;p*, a^$nwT'bJ;ViCi_6 7;v3^v'St)L< 
L i izti.'oxmm-^ nx vix t)ct c ,.^t)i^^u>>^^^ 

R « C 1 ^ 6 7; C 3 . 8 v^i^ P 7Jl=¥)m^rc « C 6 _ 1 0 7 U -JPS^, 

25 T^^mi^-g-, c,_5 7;i/^;i/S, -CH2O-, -0CH2-, -CH2S-, - 

SCH2-, -CH2-CH2-^fcfi-CH = CH-?&, 
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1 1 . wi}mm^'v$>^m:^m 9 ^tcit 1 0 tm(Di\:^<^^rz\t^<Dm.o 

14. -Jig^(XI) 




R^mA^mm^. /\uy>m'?. oh, cn, NO2, nHj, nhcor, nh 

CONHR, NHSO2R; SO2R. COOH. COOR, CONHR, CON 
H2, CF3, CF3O. Sil$nTViTt>J;ViCi_e7;WI/S. gJ^l^nXViT 

R(iCi_6 7;i/^;i'», C3_8>'^P7;i'^;i/*^fc(iC6-io7U-;i/»?:, 
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